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They chose Aluminum Alloy processing equip- 
ment for this plant because it is kind to their 
products. Aluminum protects color and taste, 
and there’s no contamination. But the cool- 
ing liquid — 20% water and 80% ethyl 
alcohol — proved to be corrosive. After two 
years of service, the jacket walls showed appre- 
ciable attack. 

Then they added an inhibitor to the cool- 
ant, 1/8th ounce of potassium dichromate per 
gallon of cooling liquid. Two years later, 


examination disclosed that the corrosion had 
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been satisfactorily stopped. 

Possibly, because of the war, you’re up against 
the problem of making your Aluminum Alloy 
equipment last even longer than its normal life- 
time. Inhibitors may do the job. Or it may be a 
case for cathodic protection or protective coat- 


ings. The research which Alcoa engineers have 


carried on for years now proves more valuable 


than ever. 

They’ll help you, as they’ve helped many 
others. Write ALUMINUM COMPANY OF AMERICA, 
1951 Gulf Building, Pittsburgh, Pennsylvania. 


ALUMINUM 
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: the confusion, contradictory state- 
ments and alternation of process uses, the syn- 
thetic rubber program is progressing with every 
indication that amounts specified will be produced 
on schedule. Gaining a 
proper estimate of the com- 
plete program is difficult 
because of the several 
sources of information, the 
changes in plans and the effort to shift to agricul- 
tural sources for part of the butadiene requirement. 


Synthetic Rubber 
Plant Progress 


It is possible, however, to make this summary. 
There will be production of less than 100,000 tons 
of synthetic rubber in 1942. Total output will 
exceed 350,000 tons in 1943, with 400,000 tons pos- 
sible. In 1944 output will reach the goal of 700,- 
000 tons of buna rubber and 100,000 tons butyl 
rubber. 


Possibility of exceeding these maximum figures 
exists, since it frequently happens that knowledge 
gained in early operation of plants allows for ex- 
panding output from equipment designed for lower 
production. 


Now building are 30 catalytic cracking units, 
some of which will provide the major part of the 
eed for butadiene production. Already enough has 
been learned about operating these units to justify 
changes in operating methods to the end that plant 
costs will be less and cost of butadiene will be re- 
duced. By operating at higher temperatures with 
cant change in pressure these units are due to 

roduce butylene, thus overcoming one step on 
rocessing as originally planned. The original plan 
as to take butane from cracking units, convert to 
‘utylene by one step in dehydrogenation, then con- 
ert to butadiene by another step in dehydrogena- 
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tion. Success in higher temperature in the catalytic 
unit will provide butylene rather than butane. 


Changes in plant design are now being made to 
allow this method of operating the catalytic units 
in several instances. 

Contrary to earlier plans, the compounding of 
petroleum ingredients with other chemicals for 
producing the synthetic will be done near places of 
making the petroleum products. Present manufac- 
ture involves shipping butadiene to rubber com- 
pounding plants, most of them in Ohio. When 
plans have been finished, however, the product that 
goes to Akron will be a solid much like the crude 
rubber that formerly came from the Far East. 


The rubber industry will operate the compound- 
ing plants, which are being built adjacent to the 
butadiene plants. This will reduce the shipping re- 
quirement on butadiene, a volatile product which 
is subject to substantial loss unless properly han- 
dled. The method will leave hundreds of tank cars 
for other service. 

Some synthetic rubber is being converted into 
tires and special products for military use. 
Although no claims are being made it is known 
that technologists in the rubber industry believe 
their products are superior to synthetic rubber 
produced in Germany, which has had longer 
experience. These men expect the quality of prod- 
ucts to advance with improvements in plant tech- 
nique and familiarity of workmen with raw mate- 
rials that differ from natural rubber. 

Likewise there is common conviction that syn- 
thetic rubber will through these advancements 
come to provide tires superior to those from nat- 
ural rubber. To date this is not true. Rubber tech- 
nogolists must solve two major problems. One is 
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the tendency of buna rubber to overheat in tire 
sidewalls. The other is the tendency of plies of 
synthetic rubber not to combine under heat and 
pressure to form one rubber mass, a characteristic 
of natural rubber. Both the chemist and the plant 
operator must contribute to solution of these prob- 
lems, as well as minor ones. 

As a temporary expedient, which will provide a 
synthetic rubber quickly, plans are now underway 
for making an inferior butyl rubber without bene- 
fit of cold acid refrigeration, a requirement of the 
detailed butyl process. Its sponsors admit the prod- 
uct would not have satisfactory wearing qualities 
and that it would be of high cost. But existing re- 
fining equipment is believed sufficient to provide 
enough isobutylene and butadiene for substantial 
butyl output of inferior grade with special plants 
under construction. This rubber could be used 
for retreading tires and serve as a stop gap against 
automobile retirement. 

From a long range viewpoint it is evident that 
the necessity of providing hydrocarbon ingredients 
for synthetic rubber has shoved the refining indus- 
try to the forefront in chemical processing. The 
refining plant will no longer be the source of motor 
fuel, lubricants, house heating distillate and indus- 
trial fuels. Because of loss of Maylay Peninsula, 
petroleum has become a source of chemicals for all 
industry. 


ils as to charges of the politician, dis- 
ruption of the American patent system will bring 
no benefit to the American people. From both the 
Department of Justice as well as legislative circles 
come charges which imply that 
a patent is a special privilege, 
that the holding of patents hin- 
ders the war effort, that prod- 
ucts could be cheaper if patent 


When Patents 
Are Property 


rights were changed. 

The reverse is true. In the American system a 
patent is considered property. It can be sold as 
real property or leased as real property. The atti- 
tude is that a man, having worked to perfect a 
method, should for 17 years have benefit of profit 
from his labor, as does the builder of products made 
possible through the patent. The holding of a pat- 
ent can not hinder the war program, since the 
government can take over patents as it can real 
property. The charge that patents are withheld is 
not true, because agencies of government can de- 
mand patents as they can factories, railways or 
ships. This distinct attitude toward patents is 
responsible for mass production, therefore cheaper 
products rather than higher prices. 

Some would go so far as to have patents become 


common property. Evidently there is expectation 
that men would devise and labor for years in order 
to come to a successful method, which in turn 
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would become common property. Men work for 
reward, monetary as well as otherwise, and the 
denial of profit from patents will result in fewer 
patents, higher costs and a lower standard of liv- 
ing. 

Examples can be had. In China the patent either 
does not exist or it is not property. China has given 
the world some of its outstanding discoveries, gun 
powder, the magnetic compass and movable type, 
still China for all of the progress for which she is 
responsible remained a backward country in physi- 
cal development. Because patents were not possi- 
ble, no one could profit by them or felt obligated 
to bring their benefits to the world’s largest con- 
centration of human beings. In mechanics China 
now calls upon countries where the patent is prop- 
erty and men may profit from their ingenuity. 
Learning how to accomplish amounted to little in 
China. It amounts to much in America because the 
method becomes property from which men can 
have profit. 

This country has the best and cheapest motor 
fuel because Burton, Dubbs and others worked 
long in laboratory and backyard under assurance 
that success meant property and profit. This coun- 
try is getting synthetic rubber because patents 
were and are property of value. It will have still 
other benefits from manipulation of the hydrocar- 
bon, if the patent remains property and profits. 
Otherwise there will be no incentive to labor long 
in backyard and laboratory. 

The charge that industry has withheld patents 
to the hurt of the nation is both untrue and unfair. 
No patent owner can withhold a patent because it 
is property. In time of war the government is 
privileged to take over a patent as it 1s privileged 
to take over the plant that exists because of the 
patent. When men in government make the charge 
of withholding, they are admitting their laxity in’ 
gaining access to and use of patents. It has been 
the policy of this government to exercise the privil- 
ege sparingly, since better results could be ob- 
tained by working with industry rather than 
against industry. Incidentally it is significant that 
in the full war program private industry has done 
its job better than any other segment of the pro- 
gram. Finished materials exist beyond the ability 
to ship, which means beyond the ability to use on 
the battle field. Only private enterprise is ahead 
of its part in the war program. 

It will be the citizen rather than the corporation 
which suffers should patents be taken out of the 
class of property. No longer could there be incen- 
tive to find a better and cheaper way of produc- 
ing, convert it into property through a patent, 
make it in quantity, reduce the price in keeping 
with mass production economies and thereby gain 
profit. In part goods are cheap in the United States 
because a patent is a property. 
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Problems in Alkylation 
Plant Operation 


L. M. KENNY 
Trinidad Leaseholds, Ltd. 


Moca has been written on the background of the 
alkylation process, but little has appeared about 
actual plant operation or the problems met with. 
Alkylation, broadly, may be defined as the process 
of combining isoparafting (isobutane) molecules with 
olefine (butylenes) hydrocarbons by- means of a 
catalytic agent, sulphuric acid, into what is known as 
raw alkylate. The desired products of this reaction 
and subsequent fractionation are aviation alkylate, 
heavy alkylate, and in some instances intermediate 
kkylate which consists of an additional cut from the 
rerun column. In addition spent butane is obtained 
irom a debutanizer column, which is used for blend- 
‘ng with motor-stock gasoline, and more recently as 
arging stock for isomerization units. 
\lkylation-unit feed stocks generally consist of 
nt butane from hot-acid polymerization or iso- 
‘ane units, fresh B-B (butane, butylene) from 
cking, reforming, and topping units ; and isobutane 
itained in the B-B charge. More recently the 
merization process has made isobutane available 
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to refiners in larger quantities by conversion of nor- 
mal or spent butane into isobutane by means of a 
catalyst. The limits of alkylation depend solely upon 
the available supply of isobutane. For successful plant 
operation daily, 24 hour composite, Pod analysis of 
alkylation charge stocks, isobutane and B-B, is of 
prime importance. A daily Pod should also be run 
on spent butane from the debutanizer, especially if it 
is to be charged to an isomerization unit. 


Alkylation Reaction Operation 

There are several distinct variables which affect the 
alkylation reaction. This being so, successful opera- 
tion of the initial reaction step is dependent upon an 
optimum balance of all the variable factors. Optimum 
operating conditions will vary in all plants, depending 
chiefly on composition of feed stock, quantities, and 
characteristics. Some of these variables are as fol- 
lows: 

1. Jsobutane-Olefin (unsaturates) Ratio: In order to 
prevent unsaturated hydrocarbons from reacting 
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between themselves and forming polymers it is 
necessary to have present in the reactor system a 
considerable excess of isobutane. This ratio should 
be constantly checked and adjusted to keep a ratio 
of 7:1.of isobutane to olefins. Though, a ratio as low 
as 4:1 is permissible a ratio of at least 7:1 is to be 
preferred. For best results insofar as the reaction is 
concerned and ultimately the octane number of the 
final product the higher this ratio is the better. Some 
plants have been known to carry this ratio as high 
as 15:1, 

The hinging factor regarding this ratio is the 
“percentage of unsaturates” on olefins in the B-B 
charging stock. This percentage should be checked 
and the ratio adjusted in accordance with results as 
shown by the daily Pod analysis and in the absence 
of this by an Orsat analysis. Generally, an Orsat 
analysis is kept on the plant and the operator can at 
any time ascertain this percentage. A typical calcula- 
tion of this ratio may be determined in the following 
manner. 


(C.R. is chart reading) 


CR B-B charge bbls./day X olefins (% unsats.) 


the optimum temperature might be between 30-40° F. 
and in others 40-50° F. The temperatures should be 
as low as possible to a point where minimum acid 
consumption and maximum yield and quality of the 
product are realized. The higher the temperature the 
more acid is consumed per barrel of alkylate pro- 
duced. Too, the octane rating of the final product is 
influenced not only by the acid strength, but also by 
the chiller temperatures. Approaching 80° F. there is 
the danger of getting a polymerization reaction rather 
than that of alkylation. On the other hand care must 
be taken so as not to freeze the chiller bundle. The 
danger line in this respect is 26-28° F. 

4. Acid to hydrocarbon ratio: This ratio must be 
kept above a minimum in order to provide sufficient 
acid phase to promote the alkylation reaction, This 
factor is 4 critical one and should not be allowed to 
drop below 0.7:1 nor above 1:1. Withjn this range 
the acid to hydrocarbon emulsion should break 
readily. Though, the factor “contact time” is present 
in the design of a reactor unit, it can be varied 
slightly by adjusting this 
ratio. Plants are generally 
equipped with calibrated 








CR isobutane chg. bbls./day X% 1C4 in depropanizer Bttms. Recycle + B-B Chg. bbls./day 


(determined by Pod) 
Unsats 


< % 1C4 in B-B Chg. = 7——.-—— = Isobutane-Olefin Ratio 


(Pod) Isobutane 

2. Acid Strength and Consumption: In the reaction 
only 100 percent black refinery sulphuric acid should 
be used. The acid strength should be kept in a range 
of 90-98 percent strength, with 90 percent as the 
minimum percent strength of spent acid. During the 
process acid is\lost in several ways, chiefly through, 
mechanical entrainment in the hydrocarbon phase 
leaving the reactor separator; losses due to pump 
stuffing box leakage ; and due to side reactions form- 
ing chiefly neutral esters among accompanying 
reactions to polymerization. Acid is continuously 
injected and drained. In draining care must be exer- 
cised so as not to drain too quickly as this will upset 
the operation of the unit. In plants where the injec- 
tion of acid is by steam reciprocating pumps careful 
watch must be kept to keep the injection slow and 
smooth, This problem has more recently been elimi- 
nated by use of electric chemical proportion pumps. 

Acid consumption generally is based on’ approxi- 
mately 0.8 to 1.0 pounds per gallon Of alkylate pro- 
duced, or 15 volumes of alkylate to 1 volume of acid. 
Acid levels in reactor separators are generally kept at 
approximately 20-24 inches in height. However, this 
may vary. So long as there is sufficient acid in the 
separator to maintain the required acid-hydrocarbon 
ratio and at the same time supply a constant acid 
seal to the pump glands is all that is necessary. 

There are two methods in use of injecting acid, 
either in parallel or series operation. It is generally 
believed that parallel operation results in the higher 
octane rating of the final product, aviation alkylate. 
For refineries having limited acid production facilities 
the series operation of injection would probably be 
the most logical to use. 

‘Laboratory samples of acid in circulation and leav- 
ing the last reactor as being spent should be checked 
periodically for specific gravity and percent strength. 
Though the operator at any time can make an 
approximate check by taking a gravity of the acid 
or by titration. 

3. Temperatures: Controlled temperature for 
optimum operation varies with each plant. In some 
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ratio bombs for reading this 
ratio. In such plants a check 
on the lapse of time from 
when the ratio is drawn 
until it settles will give the 
operator a clear picture of what is happening in 
the reactor unit. In plants where reactor circulating 
pumps are equipped with amperemeters a change in 
amperes is the quickest and closest check an operator 
has for knowing whether the ratio is falling or rising. 























Fractionation 
| Control Reboiler 
| Temp., emp., Pressure 
COLUMN re, | os | Lbs. /Sq. In. 
| 
I iiss. oss os ct ne Fo dvucasl | 105-112 
EO ees 120-137 294 54 
MN 86 2 toa Sas oa lsine guises «40 a. i nee 195-212 
Es ee oee te | 240-244 | 415 || 1.58 
Intermediate Stripper..............| 128 =... a eee 
Rerun with above in operation......} 9 .:..... 467-489. | ......5 
Operating pressures and temperatures ‘in the 


alkylation-fractionation system of course varies with. 
the size of the unit arid the volume of throughput. 
Although there is a definite similarity between op- 
erating temperatures and pressures in these units. 
One of the recent innovations in controlling the pres- 
sures of columns in these units substitutes the use of 
the conventional back-pressure controller in the over- 
head line, by controlling this pressure by an auto- 
matic valve located in the water line to the con- 
densers. If the column pressure begins to fall the 
automatic valve will close slightly, thereby decreas- 
ing condensation and thus bringing the pressure back 
to normal. This method has a distinct advantage over 
the use of a back-pressure controller in that the 
operation of the column, which is critical at all times, 
is smoother. 

In operation of the fractionation unit daily Pod 
analysis on the bottoms product of the depropanizer 
(isobutane) and the overhead product of the debutan- 
izer (normal butane) and of the debutanizer bottoms 
product (crude alkylate) are essential to optimum 
operation of the unit. However, as the Pod analysis 
takes from 6 to 8 hours to run off, “boilaway” tes's 
on the isobutane and normal butane production are 
an indispensable guide for the operator. As a “bo!- 
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away” test can be done on the unit in approximately 
30 minutes it enables the operator to know at once 
the condition of his unit and the necessary changes 
that must be made in operation. A record kept of 
these results is useful for correlating with the results 
as shown by the Pod analysis. 

The “boilaway” test is as follows: 

One hundred cubic centimeters of liquid sample 
supercooled in a BS&W tube to which is added a 
piece of carbon, and the contents stirred with a 
butane boilaway thermometer until boiling begins. 

Record as the initial-boiling point the reading at 
which the temperature levels off (less than 1 cc.). 
After obtaining the IBP the BS&W tube is set in a 
water bath so as to have the lower tip of the tube 
immersed in water. Depth of the tube in the water 
determines the time of distillation which should be 
approximately 30 minutes. 

Record as the final-boiling point the temperature at 
which 98 percent of the sample has been distilled 
with the thermometer inserted to the 98 percent 
point. 

Where the boiling points of gases are known this 
test will prove invaluable to the operator. 

Doctor tests of the aviation alkylate also should be 
made periodically. When this shows a sour indication 
the condition may be corrected by injecting ammonia 
into the rerun column, In some instances steam has 
been used, but that entails the risk of refluxing water 
back into the column if it is not drained regularly 
from the receiver. A periodic doctor test on the B-B 
charge is also important as that will immediately 
indicate whether or not the subsequent test of his 
product will be sweet or sour. 

Periodic bromine number tests on both aviation 
and heavy alkylate may be run by the operator. 
These tests will show the degree of saturation of his 
product. Generally the bromine number of aviation 
alkylate runs between 0.0 and 0.7 and the heavy 
between 1.0 and 3.5: 

Other routine daily laboratory tests as follows: 

Aviation Alkylate: Test for: specific gravity, Engler 
dist., Reid V.P., color, corrosion, sulphur, doctor, 
octane number, gum content, and other specifications. 

Heavy Alkylate: Specific gravity, distillation, sulphur, 
other specifications. 

Debutanizer Bottoms: Distillation, gravity, and color. 
Additional Pod analysis for normal butane content 
and higher. 

A typical ASTM distillation of aviation alkylate 
as follows: 


"IUE ED 55s hci k oe nine eee 70.2 
RE. 2 ics atuwerakenenie 146 
DE. 3s ho ws Poa eulne lee 22.5 

BP Gigs calcein vciaetn 190 
WP iaratn o. 33 cara nee oa 
Ty Pes repre fe et 209 
MO okie cee a ee ah cee 215 
OP ie 4366 Bebe s eben ee 220 
DP «chs es eb deovhekimblene 225 
ibs kdadadenncan ene 228 
DP 7 dL dope ce Mallee wae 233 
Oe bis his Soh eh ee 239 
TD ih bon dene nace cadens 248 
RVP 3.5 
Color 30 
Dr. Test Swt. 


Bromine No. 0.0 
Octane No. 98.5 (however, this generally 
runs between 90-95) 
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Any discussion of problems met with in the opera- 
tion of alkylation units will, of course, vary in differ- 
ent localities with types of crude, size and design of 
units and other factors. In the operation of the 
reactor units from time to time various problems 
have presented themselves. Perhaps, the most out- 
standing of these has been what is commonly called 
“acid carryover.” By this term is meant that the 
acid-hydrocarbon emulsion is not separating as it 
should in the acid separator, but instead is carrying 
over with the hydrocarbons into the final settler in 
abnormal quantities. Aside from the excess amount 
of acid consumption this condition in itself is not 
critical. However, the danger lies in the fact that 
there is a possibility of the acid getting into the 
fractionation system which invariably leads to severe 
corrosion of the towers and pumps. 

There are several variable factors which tend to 
start “carryover” when they become off balance with 
one another. They are as follows: 

1. Chiller Temperatures: All other variables being 
normal a change in chiller temperatures has been 
known to start carryover. Particularly when the tem- 
perature is falling as evidenced by an increase in the 
differential pressure drop across the chiller. 


2. Acid Levels: Generally acid levels are kept about 
20-24 inches in height. If they fluctuate considerably 
higher or lower trouble may be expected. 

3. Quality of Acid: A bad batch of acid will un- 
doubtedly start a severe *carryover condition. At all 
times 100 percent black, refinery, sulphuric acid 
should be used. 

4. Plant adjustment: In this regard any operation on 
the reactor unit, such as violent adjustments to 
charge rates over short periods of time tog¢ther with 
draining acid too quickly will tend to bring on the 
condition, 

5. Composition of Feed Stock: The percentage of 
unsaturates (olefins) in the B-B charge seems to be 
one of the most important factors regarding carry- 
over. Whenever the percentage of unsaturates in the 
charge falls below 20 percent, carryover can be ex- 
pected even if all other variables are balanced. In 
such an instance what hapepns is that with the 
deficiency of unsaturates there is a limited acid- 
hydrocarbon reaction taking place and the acid is 
therefore not settling out in the separator but carry- 
ing over. 

As to the disposal of the carried-over acid it may 
either be fed directly back to the unit carrying over 
(as evidenced by a drop in acid level) or returned 
to the refinery acid-recovery plant. This factor will 
probably be influenced by economy rather than any- 
thing else. 

Once the carryover condition has begun the in- 
terests of every operator is.in knowing how to stop 
it as soon as possible. Should any of the previously. 
listed variables be out of balance they should be 
corrected, It has been found that lowering the acid 
ratio in the system suspected will help to cure the 
condition considerably. This will cut down the quan- 
tity of acid in circulation. On the other hand if the 
carryover is caused by.a low ratio it should be raised. 
The other corrections failing, a decrease in the iso- 
butane charge to the unit will invariably lessen if 
not stop the condition. 

Discussion of this paper is invited either for later publication 
or for attention of the author. 


All communications addressed to: L. M. Kenny, Trinidad 
Leaseholds, Ltd., Pointe-a-Pierre, Trinidad, B.W.I. ° 
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NPSH 


And the Centrifugal Pump 


L. H. GARNAR 
Application Engineer, Worthington Pump and Machinery Corporation 


\\ HETHER purchasing pumps for a new refining 
unit or an odd pump or two for an existing unit, the 
refiner is interested in obtaining pumps which will 
perform satisfactorily under actual operating condi- 
tions. Naturally this calls for the interchange of con- 
siderable data between the refiner and the pump 
manufacturer in order to insure the proper pump 
application. Pressures, capacities, temperatures, 
gravities and materials can all be expressed in uni- 
versally understood terms, and such data is usually 
furnished by the refiner during purchase negotiations. 
Suction conditions which have an equally important 
bearing on pump operation are usually incompletely 
described due partly to a lack of common terms of 
expression and partly to a lack of understanding as 
to the importance of the effect of suction conditions 
on centrifugal-pump operation. 

Compared to municipal water works or the average 
industrial plant, the refinery is not kind to the cen- 
trifugal pump as far as suction conditions are con- 
cerned, Economics dictates keeping towers as close 
to the ground as possible and the liquids to be 
pumped from them are usually at their boiling points. 
Such physical limitations have resulted in the neces- 
sity of designing centrifugal pumps especially 
adapted to meet this situation, however, their proper 
application depends on obtaining a clear picture of 
suction conditions as they will exist. The pump 
manufacturer must have a complete description of 
these conditions. The lack of any standardization of 
terms to express these conditions is illustrated by 
the following list of methods used by refiners and 
contractors. 


Net suction pressure 
. Submergence 

Static suction head 
Net effective head 
Net positive head 


mh wON 


Flooded suction 
Equivalent liquid level above V.P. at impeller eye. 


a 


It is beyond the scope of this article to go into the 
scientific explanation of what happens in a centrifugal 
pump with a variation in suction conditions, but the 
refiner is interested in how to prevent such limita- 
tions from interfering with satisfactory pump opera- 
tion. A better understanding between the refiner and 
the pump manufacturer of each other’s problems is in 
order, This article will discuss the causes of cen- 
trifugal pump suction limitations and the control 
which the pump manufacturer and the refiner exert 
over them. 

A centrifugal pump is designed to handle liquids 
which for all practical purposes are incompressible. It 
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will not function as a normal pump when handling 
compressible fluids such as gases or vapors. If such 
gases or vapors are present in the pump they inter- 
fere with its normal operation and have a marked 
effect on its characteristics. From a mechanical stand- 
point such continued operation may result in -rapid 
wear, vibration, packing troubles, cavitation, and 
possible galling or seizing of internal parts. From a 
hydraulic standpoint the effect of vapors at the im- 
peller eye will be as shown by the dotted head- 
capacity, efficiency and brake horsepower curves in 
Figure II. Since the entrance to the impeller vanes is 
the region of lowest pressure it is only natural that 
any liquid which has a tendency to vaporize will do 
so at this point. (See Figure I.) To prevent such an 
occurrence it is necessary to keep the pressure at this 
point above the vapor pressure of the liquid at all 
times. 

In a refinery, the suction system may be considered 
as starting from the free surface of the liquid in the 
tower, tank, condenser or accumulator, and ending at 
the entrance to the impeller vanes. A centrifugal 
pump cannot impart any energy to a liquid until it 
reaches the impeller vanes, hence, all the energy 
necessary to overcome losses in the suction system 
in order to bring the liquid to the vanes must come 
from a source external to the pump. The pump manu- 
facturer has control only over those suction losses 
which occur between the pump suction flange and the 
impeller vane entrance, which means that suction- 
system losses must be divided into those necessary 
to overcome pump internal losses and those to over- 
come external suction-system losses, During the pre- 
engineering and purchasing stage of a centrifugal- 
pump application, the responsibility for calculating 
suction-system losses must therefore be divided 
between the manufacturer and the refiner in the 
same manner. 


What Is NPSH? 


The pump manufacturer knows from calculation 
and experiment the values of the pressure drops from 
the suction flange to the impeller vanes. It is not the 
intent of this article to discuss the details of these 
losses except to state that in the normal operating 
range they vary approximately as the square of the 
capacity. This internal pressure drop can be called, 
“suction loss in the pump,” since it is a loss in avail- 
able pressure to prevent vaporization at the point of 
low pressure. Actually the major portion of the pres- 
sure drop is not a loss of energy but is a transforma- 
tion of pressure into kinetic energy in the form o! 
velocity head. This pressure drop or “suction loss” is 
expressed in feet of liquid since specific gravity doe- 
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not enter into friction loss or velocity head calcula- 
tions. The important point is to keep the pressure at 
the entrance to the impeller vanes above the vapor 
pressure of the liquid at all times. The energy avail- 
able at the pump suction flange to do this and to 
overcome pump suction losses is called, “net positive 
suction head over the vapor pressure.” This term is com- 
monly abbreviated in use to NPSH, and was originally 
used in conjunction with pumps handling. boiling 
liquids where all the available energy came from the 
static elevation of the liquid above the pump. It is 
also used to describe conditions where a volatile 
liquid is not at its vapor pressure at the pumping 
temperature, as shown in Example 5, which follows. 
The words “Over the vapor pressure” are implied 
every time the term NPSH is mentioned, although 
they are usually omitted. 

The pump manufacturer usually has the suction 
limitations of a given pump plotted in the form of a 
curve showing minimum NPSH requirements for all 
capacities in the operating range. As long as the 
ivailable energy equals or exceeds these figures there 
will be no undue vaporization causing limited capac- 
ity, cavitation, and accompanying troubles. This 
means that for all practical purposes all values stated 
by the pump manufacturer for minimum NPSH 
requirements are based on: 

1. The pressure drop from the suction flange to the 
impeller vane. Since the size of suction opening is usually 
unknown to the purchaser at the time of negotiation, 


this pressure drop includes the velocity head at the 
pump suction flange. 


2. All values quoted for NPSH required have been 
corrected to refer to the pump centerline. Since pumps 
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may have top suction, side suction, end suction or bot- 
tom suction, such practice is of assistance for pre- 
engineering and comparison purposes. For preliminary 


1. 
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use the pump shaft centerline can be assumed to be 
three feet above the pump house floor. 


Process pumps are designed for handling volatile 
and boiling liquids and have relatively large areas to 
keep down entrance velocities and losses. The result- 
ing low minimum NPSH requirements are obtained 
at the expense of some loss in pump efficiency since 
these large areas do not permit the best possible 
hydraulic design. This efficiency loss of a few per- 
centage points is not important when one considers 
the wide range of capacity in actual operation and of 
the losses due to throttling by the control apparatus. 


Effect of NPSH on Centrifugal Pump Selection 


Both the refiner and the pump manufacturer are 
anxious that every pump installation is satisfactory 
in all respects. To make the best possible pump selec- 
tion all the information regarding operating condi- 
tions should be given to the pump builder. Assuming 
that all other pertinent data has been furnished, the 
suction information should include: 


1. Pressure at the pump suction at the design capacity. 

2. NPSH available at the pump suction at the design 
capacity. 

3. If there is a static lift its value should be stated. 


4. The value of the vapor pressure is desirable but is 
not essential if the above data is given. 


The centrifugal pump selected for a given set of 
conditions should have minimum NPSH require- 
ments which are never greater than those which are 
said to be available. It is desirable to have more 
NPSH available than is required since this allows 
more flexibility in operation and is added insurance 
towards satisfactory performance. In the event that 
the refiner has omitted to state the available NPSH 
it is necessary for the protection of both the pur- 
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chaser-and manufacturer that the minimum NPSH 
requirements be stated for the pump offered. While 
the pump offered will be satisfactory for the assumed 
conditions it may not be the best available for the 
actual conditions, since an oversize pump may un- 
necessarily be used. (See example for Figure II.) 


Figure II is a typical characteristic curve of a 4-inch 
refinery type of pump showing not only the conven- 
tional head-capacity, efficiency, and BHP curves but 
a minimum NPSH curve as well. If this pump were 
sold for conditions requiring 670 gpm at 270 feet total 
dynamic head with 24 feet NPSH available, it would 
operate satisfactorily. If, however, it is installed 
where there is only 10 feet NPSH available, trouble 
will be experienced. Since the TDH is only 270 feet 
the pump will try to deliver 670 gpm, however, this 
rate of flow will not be obtained since the head- 
capacity curve will show a definite break at about 530 
gpm which corresponds to the 10 feet NPSH condi- 
tion. This is due to the fact that in attempting to 
pump more liquid, the pressure at the impeller en- 
trance is lowered below the vapor pressure causing 
some of the liquid to flash into vapor. These vapors 
interfere with the normal flow of liquid in the pump, 
causing a marked fluctuation in head as well as a 
break in the efficiency and BHP curves. The dotted 
lines show the general effect of this vaporization and 
a pump operating continuously under these condi- 
tions is said to be operating “in the break.” Refining 
process pressure and temperature controls on the 
system are rendered ineffective since they no longer 
control the rate of flow. Operating “in the break” may 
result in vibration, rapid wear, corrosion and erosion 
troubles, packing troubles and restricted flow. 


The curves in Figure III can be used to illustrate 
the part that NPSH plays in the economics of a new 
refining unit. When handling boiling liquids, all the 
available NPSH must come from the static suction 
head which can only be increased by raising the free 
surface of the liquid. The cost of raising fractionat- 
ing towers, condensers or accumulators is often a 
considerable item. On the other hand, low available 
NPSH may result in larger, more expensive and less 
efficient pumps with high first costs and operating 
charges. Figure III gives the characteristics of both 
a 3-inch and a 4-inch refinery type pump, each de- 
signed for 500 gpm at 200 feet total dynamic head. 
If 18 feet NPSH were available the 3-inch pump 
could be used with 73 percent efficiency requiring a 
30-horsepower motor, or the 4-inch pump could be 
applied with 62 percent efficiency requiring a 40- 
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FIGURE IV 











horsepower motor. Assuming that preliminary engi- 
neering estimates showed that there was only 10 feet 
NPSH available, it would be necessary to use the 
4-inch pump whose minimum requirement for 500 
gpm is only 5 feet. The alternative is to increase the 
available NPSH to 14 feet which is the minimum 
requirement of the 3-inch pump. This 4-foot increase 
results in the following saving in the initial cost of 
the pumping unit: 





Cost of 4-inch pump and 40-horsepower motor....$1108 
Cost of 3-inch pump and 30-horsepower motor.... 894 


Initial saving by using the 3-inch pump.......... $ 214 


The cost of obtaining the additional 4 feet NPSH 
can be checked against the saving in initial pump cost 
plus the additional fixed charges and operating ex- 
penses of the 4-inch pump. 


Determination of NPSH Available 

The determination of NPSH available is naturally 
the responsibility of the refiner since all the factors 
affecting such values are under his control. Pipe 
friction and other losses in the suction line can be 
figured in the regular manner, The actual calculation 
of NPSH available is relatively simple once the 
refiner and the pump manufacturer use mutually 
understood terms. Most pump applications resolve 
themselves into one of a few basic types of suction 
conditions. Details vary with every installation but 
the general method of calculation is perhaps best 
illustrated by a few simplified examples such as those 
which follow. In these examples the installation is 
% assumed to be at sea level and all friction losses are 
at the maximum flow to be encountered in service. To 
§ simplify formulas, the following symbols are used. 

S—Vertical distance from the liquid surface to the pump 
house floor. 

B—Distance from the pump house floor to the shaft 
centerline. Assumed to be 3 feet in all examples, a 
good average value for any pre-engineering calcu- 
lations. 

pa—Atmospheric pressure (14.7 pounds per square inch 
absolute). 

Pvp—Vapor pressure of the liquid at the pumping tem- 
perature in pounds per square inch absolute. 
p—Pressure on the surface of the liquid in pounds per 
square inch gage. 

hr—All losses in the suction line up to the pump suction 
flange. These losses do not include the drop in pres- 
sure transformed into velocity head at the suction 
flange. 


The basic formula for calculating NPSH avail- 
able is: 
(p + Pa— Peo) X 2.31 


Sp. gr. 


NPSH Gin it) = 


S—B—hr 
















For boiling liquids the first term of this equation 
automatically becomes 0. The (++) plus sign is used 
when there is a static suction head and the (—) 
minus sign when there is a static suction lift. 


Example 1 


Perhaps the simplest calculation for finding NPSH 
available is when the liquid is boiling in an open tank 
at atmospheric pressure. Assuming that the tank in 
Figure IV is open to the atmosphere and contains 
212° F. boiling water whose surface is 14 feet above 
the floor, and that the suction line losses are 5 feet. 


S= 4 ft. Pa = Pvp p=0 he = 5 ft. 
NPSH = S— B—hr = 14—3— 5=6 ft. available. 


Example 2 


As long as a liquid is boiling at the surface the 
same NPSH is available regardless of whether the - 
working pressure is 14.7 pounds or 200 pounds, It is 
evident that if the liquid is boiling, the NPSH 
available is derived solely from the static head. The 
working pressure has no bearing on the static head, 
hence it cannot affect the NPSH. Assume that the 
tank in Figure IV is a closed one and contains cold 
propane of 0.58 specific gravity with the tank at 
200 pounds per square inch absolute which is the 
vapor pressure of the propane at the pumping tem- 
perature. ‘ 

The suction line losses are 5 feet and the static 
head is 14 feet. 


S = 14 ft, hr = 5 ft, p+ pa = Pvp= 200 Ib./sq. in. absolute. 
NPSH = S—B—hr = 14—3—5 = 6 ft. available. 


Example 3 


When the liquid in the suction tank is not at its 
boiling point it is possible to take advantage of. the 
energy available in the difference between the work- 
ing pressure and the vapor pressure. Let us assume 
that the tank in Figure IV is an accumulator at a 
working pressure of 30 pounds per square inch gage 
and contains a liquid of 0.65 specific gravity whose 
vapor pressure is 40 pounds per square inch absolute. 
If the static head is 14 feet and the losses in the suc- 
tion line are 2 feet, calculations are as follows: 


B= Pee. he = 2 St. Pvp = 40 Ib./sq. in. absolute. 
p = 30 lb./sq.in. gage. 2.31 ft. of water = 1 lb./sq. in. 
(p + Pa— Pro) X 2.31 
specific gravity 
(30 + 14.7 — 40) X 2.31 
0.65 
= 16.8 + 9=25.8 feet available 





NPSH = +S—B—hr 





+ 14—3—2 


Example 4 


Tank farm, marine terminal and bulk station serv- 


ice often present limiting suction conditions due to 


long lengths of piping. Appearances are deceiving 
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FIGURE V 














and sometimes when there is apparently ample suc- 
tion head, the piping conditions are such as to pro- 
duce a suction lift condition at the pump. Care must 
be taken to prevent such a pressure drop from caus- 
ing the liquid to flash in the pump because the vapor 
pressure has been reached. If the tank in Figure V 
is full, the liquid surface is 28 feet above the pump 
house floor and when almost empty it is 18 feet. The 
tank contains 0.74 specific gravity gasoline whose 
vapor pressure is 7.3 pounds per square inch absolute 
at the pumping temperature. The tank is open to 
atmospheric pressure and the line losses are 29 feet. 


S= 28 ft.and18ft. he =29ft., pvp = 7.3 Ib./sq. in. abs. 
NPSH = {Pe Pw) X231 46 pop, 
specific gravity 
dee (14.7 — 7.3) X 2.31 4 28 —3—29 





0.74 


= 19.1 ft. available with a full tank and 9.1 ft. 
with an empty tank. 


The worst condition exists when the tank is prac- 
tically empty and the pump used should be good for 
these conditions, Care must be taken to prevent any 
pockets in the suction line where vapors might collect 
and vapor-bind the line. 


Example 5 

The question often arises regarding the pumping of 
gasoline and other volatile liquids with a centrifugal 
pump when a static suction lift exists. Such an 
arrangement is to be avoided wherever possible 
although under very favorable conditions such opera- 
tion can be satisfactory. There is no static head, 
hence, all the energy necessary to get the liquid to 
the impeller eye must come from the difference be- 
tween the working pressure at the surface of the 
liquid and the vapor pressure. The storage tank in 
Figure VI is vented to the atmosphere and contains 
0.74 specific gravity gasoline having a vapor pressure 
of 6 pounds per square inch absolute at the pumping 
temperature, The surface of the liquid is 6 feet below 
the floor level when the tank is half full and 9 feet 
when at the entrance to the suction pipe. Suction line 
losses are 2 feet. 


$= 9 ft. hie = 2 ft. Pvp — 6 lb./sq. in. absolute. 
Seta vp 4 2.31 - 
NPSH = (PsP) X. me ee ae 
specific gravity 
7 am (2.31 . F 
, SA 6) X —9 —3—2=13 ft. available. 


0.74 


A pump with suitable NPSH characteristics will 
operate under these conditions but care must be 
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FIGURE VI 


taken to make sure that the capacity does not tend to 
exceed that allowed by the NPSH available. If 
there is appreciable vaporizing at the pump it is 
liable to become vapor bound and lose its prime. The 
priming and venting of such an installation makes 
it necessary to provide for the removal of the 
dangerous vapors formed. A positive displacement or 
other type of pump capable of handling both liquids 
and vapors is recommended for an installation of 
this type. 

For any of the above examples, actual calculations 
should include a safety factor to cover contingencies 
such as the increase in pipe friction due to corrosion. 
It is relatively easy to figure the NPSH available for 
an existing installation since all the influencing 
dimensions are known. It is often impossible to 
determine accurately the NPSH available for a new 
refining unit at the time the pumps are purchased. 
In this event it is necessary for the refiner to estimate 
some of the factors influencing NPSH, based on 
experience and good practice. Where there is a choice 
of layout, consultation with a pump sales engineer is 
sometimes a help, however, the responsibiilty of de- 
termining the NPSH available is entirely that of the 
refiner. Such preliminary values are naturally on the 
safe side and should be checked against the actual 
layout as soon as possible. When the pump manu- 
facturer selects pumps based on NPSH available 
values given by the refiner, in mutually understood 
terms, a major step is taken toward elimination of 
suction troubles. 
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A LARGE oil company with several refineries and 
gasoline plants on the West Coast operates a central 
receiving plant where all idle material is concen- 
trated. This plant has been operated for several 
years because the officials of this company believe 
that “a dollar saved is a dollar earned.” Since the 
demand for material with a critical war production 
value has arisen, efforts at this receiving plant have 
been stressed to accomplish two results. First is the 
junk that can be converted for scrap, and the second 
is to repair all equipment having a definite and 
immediate useable value, because with reconditioned 
equipment on hand, the man hours and machine 
ours required to build new equipment can be re- 
leased for the most important work of war pro- 
duction, 

Material is concentrated at convenient points for 
quick and easy loading on trucks. Arriving at the 
receiving plant, the load is placed on separating 
'ocks and platforms where workers remove the 
‘\ttings from the pipe. The pipe goes to the welder’s 
ned where useable ends and nipples are cut from 
he damaged joints, but the bulk of such pipe is 
ransferred to the junk section. Valves and fittings 
re still further inspected, and those which can be 
‘epaired are sent to the salvage department. 
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The Salvage Campaign Brings both Usable Equipment and Scrap to the Refinery Dock 





Continuous Salvage Feeds the 
Warehouse and the Scrap Pile 


Following the fittings in process of salvage through 
the plant the first section in the line of travel is 
devoted to cleaning. A large metal vat equipped 
with steam pipes is placed with the upper rim flush 
with the floor of the cleaning shed and filled with 
hot water containing an efficient detergent. The 
fittings, if small, are lowered in heavy wire baskets 
with a chain hoist into the boiling solution and 
remain submerged until foreign matter is loosened 
so that a final inspection can be made before pro- 
ceeding further with the salvage operation. Fittings 
up to 2-inch are frequently brushed and cleaned 
in the cleaning shed by the operator who inspects 
for defects. If in apparent good condition, they are 
sent immediately to the test block. Short nipples 
with threads are cleaned still further by placing in 
an adapted lathe head which is rotated so the opera- 
tor can clean the threads with a three-cornered file. 
Single-bolt unions are cleaned here and the seats 
taken out and replaced with new ones so they can 
be returned to the plant for use, or placed in stock 
for future requirements. 


A gate valve, for example, passes from the clean- 
ing shed to the salvage machine shop where it is 
taken apart for interior inspection and repair. A steel 
cradle is provided to support the valve, if a large 
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From the Cleaning Vat Th's Gate Valve Goes to the Reclamation Shop 


ene, so the mechanics can remove the bonnet bolts, 
stem yoke and stuffing-box-packing glands. A pipe 
vise with long chains is installed on an adjustable 
stand for holding the valve body in any position 


Once mounted on this vise a valve may be 
rotated around the supporting spindle and 
work completed without remounting the unit. 
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for imspection of wedge seats and wedge guides. 
The time required to recondition a valve depends 
upon its inside condition. When the wedge seats are 
cast integral with the body of the valve, their con- 
dition determines whether a simple job of smoothing 
with an abrasive cloth will remove the pits and 
inequalities, or whether the wedge seats must be 
built up with applied metal. When smoothing is all 
that is required, special plates developed by me- 
chanics in the shop are used as retainers for the 
abrasive cloth. The plates are made of substantial 
steel, smoothed to close tolerance, having a lock 
plate, slightly smaller than the main plate attached 
through the center with a bolt and nut. Two holes 
are bored through the top late to receive a forked 
grinding tool used with a portable electric drill. 


The wedge is calipered to indicate the degree of 
wear, and if the faces are in good condition except 
shallow pits at the point of contact with the seats, 
they are ground smooth on a special tool fashioned 
for this purpose. This machine consists of a heavy 
flat plate of cast iron attached to a spindle driven 
by a small chain connected through a second device 
to a small electric motor. The attachment on this 
grinder describes an oscillating motion to the valve 
wedge. The combination of a rotary and oscillating 
motion prevents scoring of the valve wedge face and 
produces a fine finish. 

If the valve is 4 inches or smaller, the wedge is 
polished by hand with an attachment connected to 
a heavy drill press. The attachment in this instance 
is similar to the large sander employed for large 
valves, but contains a stem which fits into an adapter 
held in the chuck of the drill press. Small valves 
with removable seat rings are reconditioned by re- 
moving the old seat by unscrewing, or breaking out 
with a drift punch, when a new seat is run down 
in the threads. If the wedge on the small valve has 
been worn to a considerable undersize until it will 
sink to the body of the valve without a shutoff, 
the condition is remedied by inserting a ring shim 


For grinding wedges this table rotates slowly with the wedge held at 
proper tension with a centering pin. This moves the wedge horizontally 
across the rotating table. 
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Air Pressure Is Applied to Test the Reconditioned Valve Against Service Conditions it Is 


Expected to Meet. 


behind the wedge seat before screwing up tight 
into the body of the valve. In some cases the wedge 
of the valve has been worn by use and pitted by 
corrosion so that rebuilding the face is necessary. 
Metal is applied to the faces with an electric torch 
using a machinable rod after which the part is turned 
down to the required thickness for an efficient shut- 
off to be obtained. 

All valves after repairing and assembling are tested 
before being released from the shop. A stand con- 
nected to the shop compressed air supply is placed 
near the assembly section with companion flanged 
threaded in the center for 2-inch pipe, and large 
enough on the outside diameter for bolting to one 


PUPA, 


Fittings and Small Parts Go Into a Wire Basket for Their Bath 
in Cleaning Solution 
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Recond:tioned, Tested, Painted and Ready for 
the Stock Room 


side of the valve body with a gasket between the 
contact faces. A hydraulic booster is used to build 
up high pressures for testing heavy valves, and each 
valve is given a double pressure test: For example, 
if the valve is built for service up to 125 pounds, 
the test is run up to 250 pounds and leaks must not 
show at this pressure. If a perfect shut-off is not 
obtained, further grinding and machining may be 
necessary before the valve is released. After packing 
the stem with the grade of packing called for by 
the kind of service the valve is expected to perform 
it is given a coat of paint. 

Small, all brass or bronze valves which have been 


J 


- For cleaning threads on Nipples and Aitings the Head Piece of a 
Lathe is Connected to a Shaft and Driven at 60 rpm. 
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This Drill Press with Chuck Attachment 
Serves for Facing Small Flat Parts 


put to severe service, and the 
screwed ends out of round because 
of mis-applied pipe wrenches when 
breaking out of the line are trued up with a special 
press. Thick slabs of steel are cut with a saw and 
finished to a true hexagon, one used on each side 
of the valve end, so that, when sufficient pressure 
is exerted by the screw driven press, the threaded 
section is reformed. Tapped out with a machine to 
clean the threads, this part of the valve is then in 
good condition and can be made up on pipe with 
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After Cleaning Small Parts Are Separated from Valves, After Which All Are Brushed Before 


Going to the Inspection Department 


satisfactory results. At the same time this operation 
is finished, if the valve has been pulled by a con- 
tracting line until the wedge sets all the way down 
into the body without a shut-off, it is compressed 
enough to reform. The same screw press is used for 
this operation, but flat plates of metal are used to 
face up against the open ends of the valve. The 
wedge is lifted slightly, or until the tip clears the 


One Machine Rethreads Nipples and Converts 
Short Pipe Lengths into Nipples with New 
Threads 
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bottom of the wedge seats at the bottom, and suf- 
ficient pressure is placed on the body to restore its 
original shape. This operation can be performed only 
on brass or bronze valves and then only when the 
deformation is slight. If the valve is not brought to 
first class condition by these operations, it is placed 
in the junk pile. 

Instead of junking an engine or compressor piston 
when the cylinder is rebored as is done all to fre- 
quently, the piston and rod are chucked in a lathe 
equipped with metal spraying guns and an adjust- 
able grinder. The rod is finished first. Before starting 
with the application of sprayed metal, a fine thread- 
ing tool is placed in the holder so that the damaged 
section of the rod can be scarified until the surface 
is extremely rough. The grade of spray wire found 
most useful for rods is sprayed with several layers 
until the rod is slightly oversize. If the metal em- 
ployed for building up the worn section is extremely 
hard, the surface is reduced to the necessary diameter 
of the rod with a special grinding tool. 

After several years of service the piston of the 
engine wears more on the lower side than at any 
other point, and when rebuilding to the oversize 
to which the cylinder is bored, several related opera- 
tions are necessary. The ring grooves are invariably 
worn wider than the standard .003-inch clearance 
between the ring and the lands, so the inside of the 
grooves are scarified with the fine threading tool so 
that the applied sprayed metal will obtain an effec- 
tive bond. Machinable wire is used for spraying the 
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What Is Left Has No More Value Around the Plant, So It Goes to the Mills for Replenishing the Steel Supply 


bottom of the grooves and the sides of the lands 
reaching to the required piston diameter for the 
rebored cylinder. The grooves are machined to the 
correct width while the unit is chucked in the lathe, 
after which the remainder of the piston is cut with 
the fine threading tool. Harder metal is sprayed on 
the face of the piston until it is slightly oversize 
to the rebored piston, when it is ground with the 
same machine which is used for the piston rod. 


Small pipe nipples used for connections on gaso- 
line-plant and refinery extensions and replacement 
are cut from pipe which has been removed from 
service elsewhere. If the walls of the pipe are not 
pitted or crushed out of shape, the useable sections 
are straightened and a small pipe machine makes the 
required cuts for the ordered length of nipples and 
completes the part by threading each end. 

Large quantities of pipe and fittings which have 
no definite salvage value pass through the receiving 
plant. In the usual course of inspection and selec- 
tion, the junked material is transferred to the proper 
bins and stacks for movement through the regular 
channels for scrap materials. Under existing condi- 
tions and because of the demand and requirements 
for additional melting steel and cast iron, as well 
as nonferrous metals, large quantities of fittings not 
considered necessary to the efficient operation of 
plants during the next year or so are also placed 
in the junk pile. Definite assurance is required of 
the purchaser of this material that it will not be 
shunted from the scrap route and held as merchan- 
dise. 
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Photochemistry in Petroleum 





Technology 


JACK DE MENT 


_ oe kinds of light form the bases of several 
interesting and valuable processes in petroleum 
technology. With increasing knowledge about the 
chemical action of light, numerous practical applica- 
tions are forthcoming in this and related fields. Light 
is a unique agent for industrial processing and the 
future seems bright when light is used as an approach 
to many of the oil problems which yield faulty and 
unsatisfactory results if the usual procedures are 
employed. 

Present applications of radiation, particularly 
ultraviolet light, cannot be considered extensive as 
far as the petroleum field is concerned. But the few 
utilities are significant because they indicate the num- 
ber and variety of problems which are potentially 
solvable by the agency of light. 

Most petroleum problems are fundamentally alike 
whether they involve synthesis—the construction of 
more complex organic structures from simpler com- 
ponents ; or whether they depend upon the analysis— 
the breaking down of intricate and composite mix- 
tures and structures into simpler substances. All op- 
erations in petroleum work can be approximately 
classified into one or the other of these phases. 


But the fundamental similarity in all petroleum 
processing is that energy must be introduced into the 
system before the sought after results are obtained. 
The present methods for introducing energy into the 
oil are familiar to all. Usually high temperature is the 
most expeditious means. In large-scale operations this 
is exemplified by cracking processes, distillation, and 
the several methods of refining and fractionation. In 
small-scale operations this is also exemplified by all 
laboratory techniques which involve oil, regardless 
of whether or not the procedure is routine or research. 

Briefly, light causes or accelerates decomposition, 
processes of oxidation and reduction, substitution, 
addition, polymerization, intra-molecular transfor- 
mation, allotropic modification, and other chemical 
and physical phenomena upon which all operations in 
petroleum technology eventually depend. 

When light acts upon a chemical system, such as a 
mixture of oils or hydrocarbons, it always supplies 
energy to the system, Light frequently accelerates 
reactions which might otherwise remain undiscov- 
ered if ordinary heat treatment is accorded the oil. 
With the realization that complex changes are 
brought about to a varying degree in complex oil and 
hydrocarbon mixtures, one becomes acutely aware 
of the enormous potential value light-enhanced reac- 
tions have for every person connected with the dis- 
covery, refining and manufacture of oil-derived prod- 
ucts. 
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After the realization that light can be an exceed- 
ingly helpful weapon in solving various kinds of oil 
problems, an additional idea of the wide applicability 
of this agent may be obtained from a discussion of 
the more important aspects in the photochemistry of 
petroleum and related substances. These aspects 
direct attention toward specific problems expedited 
through the agency of light, as well as suggest new 
frontiers for investigation and development. 


Photochemical Phenomena 


In order that a photochemical reaction may occur 
in a system containing oil, it is necessary that the 
system contain a simple or complex substance 
possessing capacity for chemical reaction, and be 
capable of absorbing radiations of short wave length. 
Petroleum is of diverse composition and is therefore 
photosensitive to a varying degree; the photochemi- 
cal reactions which take place in petroleum are of 
several different types as will presently be discussed. 

The systematic classification of photochemical re- 
actions is acknowledgedly difficult, often one and the 
same reaction passes from one class to another ac- 


‘cording to the experimental conditions with vague 


boundaries of transition. However, photochemical 
reactions can be recognized as being of two kinds. In 
one, light usually accelerates a transformation which 
takes place to a lesser extent in the dark, with a 
diminution of free energy in the system. These are 
technically called exoenergetic reactions. In the other, 
the reaction cannot proceed alone unless light sup- 
plies the necessary energy. This second kind is the 
endoenergetic reaction. 

It is apparent that the main difference between the 
two is that an exoenergetic reaction releases energy 
from within and an endoenergetic reaction requires 
energy from without before it will proceed to com- 
pletion. Both are important in oil problems, although 
from very different aspects. 

With exoenergetic reactions the color stability of 
gasoline, oils, and many lighter compounds can be 
interpreted. Also, gumming and formation of ob- 
jectionable compounds in refined oil products may 
frequently be explained by the exoenergetic mechan- 
ism. On the other hand, the endoenergetic reaction 
can be considered to be of greater importance when 
it is remembered that many reactions take place on 
a much larger scale when energy is introduced into 
the system externally through the agency of light. 


Here we are much more concerned with endoener- 
getic reactions and what they can accomplish for the 
oil technologist. Despite this it must be pointed out 
that light acts in the same way on both exoenergeti: 
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and endoenergetic reactions, in practically all in- 
stances enhancing a reaction—particularly when the 
conditions have been anticipated and arranged. 


Light Sources 


The ideal light source for photochemical reactions 
has been described by George S. Forbes’ to be ex- 
tremely intense and concentrated, with efficiency and 
convenience. A concave mirror behind the source 
increases the intensity of illumination. Many of the 
failures in oil processing which depend on light, 
indeed explaining the impracticability of many 
methods described in patent literature, are directly 


many substances, causing photochemical changes of 
first magnitude. X-ray equipment is vasily accessible 
and it may be of considerable utility after knowledge 
has become more extensive in this direction. 

The synthesis of powerfully radioactive substances 
is now a laboratory accomplishment and elements 
with desired emission properties can be made almost 
at will. The energy carried by some artifically pre- 
pared radioactive elements may be far in excess of 
the energy emitted as radiation by several times as 
much as the total world supply of radium. However, 
commercial production of such materials does not 
exist although it is imminent and in the near future 





Spectral distribution of energy from a quartz mercury vapor lamp showing the abundance of wavelengths 
of considerable intensity in the ultraviolet region where photochemical action is greatest. Values in 
Angstrom Units. 


due to faulty radiation sources. Small-scale applica- 
tions of light to petroleum processing are sometimes 
very successful; but their quick death when large- 
scale operation is attempted is due to a lack of 
emphasis on getting the right kind of radiation in 
sufficient amounts into the system in the shortest 
possible period. Obviously, therefore, the basic and 
significant factor in developing these processes is to 
find and become familiar with the light source and 
to thoroughly prove its efficacy. Otherwise, disap- 
pointment will result and the process will not mature 
or at least not profitably. 

Best sources of light are the sun, which costs noth- 
ing but which has several patent disadvantages ; 
large carbon arcs; mercury-vapor lamps; metallic- 
vapor lamps other than mercury; and, incandescent 
filament lamps. High-current density—high potential 
sparks between metal electrodes are very good light 
sources since they emit short wave lengths in abund- 
ance and at high intensity. The explosion of metal 
foils produces powerfully intense radiations, A very 
brilliant light, up to 14,000,000 candlepower, of ex- 
tremely short duration is produced by the explosion 
in argon of a liquid explosive, such as tetranitrome- 
thane, the spectrum extending far into the ultra- 
violet.” 

A large literature exists on light sources, particu- 
larly ultraviolet which is most used in industrial 
photochemical processing. Consideration of the types 
of sources available in the light of the specific reac- 
tion being employed, and the materials being han- 
dled should obviously be made. Then too, the fire 
hazard should be kept in mind when light sources 
lepending upon high potential electricity or explo- 
ives are used in connection with inflammable or 
explosive hydrocarbon vapors. The reader is referred 
to some of the following papers and books for infor- 

iation about light sources*® * * ®& % & % 2°, 

The light in a photochemical process, and there- 

re the energy supplied to a system, may come from 

e X-ray tube or radioactive substances. Many in- 
‘iguing and highly reasonable possibilities are of- 

ed here. As yet comparatively little is known about 

practicability of X-ray energy for promoting 
ht-enhanced changes in various substances, espe- 

‘ly petroleum. But it is known that the tremendous 

ount of energy carried by X-rays is absorbed by 
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radioactive elements produced in machines such as 
the cyclotron will be market commodities in large 
amounts. 


Then too, the cyclotron itself may be used as an 
energy source for industrial photochemical process- 
ing. The energy in radiation emitted from a cyclotron 
is enormous when compared to the other energy 
sources now available. Cyclotrons are confined to the 
hands of a select group of researchers, but soon de- 
vices similar to these will be on the market for indus- 
trial use. A machine called the betatron or rheotron 
has been invented which has significant potentialities 
in supplying energy to photochemical reactions in 
large amounts. 

The betatron is much less expensive than the huge 
cyclotron which weighs many tons and is extremely 
complex. For information on these unusual sources 
of energy the reader is referred to the bibliog- 
raphy™ 12 


Fundamental Considerations 


It is apparent that only those radiations which are 
absorbed by petroleum are the ones which will cause 
a chemical reaction. In photochemical changes, light 
supplies the necessary energy for the activation of 
molecules. This very evident concept was stated in 
1818 by Grotthus and later in 1839 by Draper; it is 
now known as the Grotthus-Draper law. While this 
law is only qualitive it leads the way for a logical 
approach and quantitative developments. 

Although there are certain exceptions to the Grot- 
thus-Draper law, in most cases chemical reaction is 
proportional to the light intensity and time. The con- 
centration of reactants also enters into the reaction. 

Dhar** has pointed out that a reaction can only take 
place by the absorption of light ; however, light absorp- 
tion is not always followed by a chemical transforma- 


Subatomic Projectiles for Use in Photochemistry 








Particle Nature Mode of Production 
Electron...... Unit particle of negative | Discharges in evacuated tubes 
electricity (cathode rays); incandescent 

filaments; radioactive disintegra- 
tion (beta rays). 

Neutron......| Neutral particle Nuclear reactions 

ae Hydrogen nucleus Similar to electron 

Positron...... Positive electron Nuclear reactions 

Deuteron..... Heavy hydrogen proton Accelerated by cyclotron 
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Spectral distribution of the ultraviolet light from various light sources. 
Only the two lower sources, mercury arc and iron arc are su:table for 
photochemical processing. 























tion. Hence, attempts have been made to distinguish 
between thermal absorption, in which radiant energy 
is simply transformed into heat, and photochemical 
absorption, in which the absorbed radiation leads to 
chemical change. Light is converted into chemical 
energy in only those reactions which require energy. 
Frequently light only enhances chemical change 
which can take place in the dark. 

Then according to the Grotthus-Draper law, and 
to other rules by Beer and Lambert, the photochemi- 
cal effects is simply proportional to the quantity of 





General Electric Uviarc lamps intended primarily as sources of ultraviolet light for photochemical 
processes. These tubes emit very large amounts of ultraviolet energy. 





light absorbed. This explains why very intense 
sources of light must be employed if large-scale oper- 
ation is to be successful. 


Absorption By Oil 

Generally, photochemical activity increases with a 
decrease in wave length. This means that rays of 
greatest activity will be on the violet end of the 
spectrum, hence the assumption that X-rays and 
radium rays may soon be of import in industrial photo- 
chemical processing. Conversely, rays on the red end 
of the spectrum usually have little photochemical 
action. 

Crude petroleum oils are characterized by absorp- 
tion in the ultraviolet, according to Vles and Gex."* 
The absorption bands have peaks at 3000, 2800, 2650, 
2420, and 2400A. These are thought to be due to 
cyclic hydrocarbons. Relatively little has been writ- 
ten about the absorption of light by various petro- 
leum products according to Luszezak,’ although 
certain photochemical reactions in Russian petroleum 
have been described by Pyhala.*® 

When petroleum oil ages, a decrease in sharpness 
of the bands is noted,"’ thus leading to the fact that 
fresh petroleum would be best employed in reactions 
involving light energy. In samples of liquid paraffin 
Schou and Bendix-Neilsen’* found an absorption 
band at 2730A. 

It is evident, then, that in photochemical process- 
ing of petroleum, ultraviolet light, and radiations of 
shorter wave length, and streams of particles of high 
energy content will almost always be required. In the 
survey of light sources, mentioned above this should 
be taken into consideration. 

The most effective approach in an attempt to proc- 
ess oil and petroleum products by light, therefore, is: 
first, a laboratory determination of the main absorp- 
tion bands in the substances being worked for all 
wave lengths, especially those in the ultraviolet re- 
gion ; second, to choose a light source whose maximal 
emission occurs at the same region in the spectrum 
as the absorption bands in the oil; third, to apply the 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. + 









i tog ee Eta sea ea 


aaa 





ae ¥ a a ak 
BR aii Cais salganil ele eM LAS Sty 


et init) bie 





et 


fundamental photochemical laws which describe the 
intensity of radiation, duration of exposure, thickness 
and concentration of the reactants; fourth, to develop 
the process by actual experimentation with as much 
control as possible; fifth, to prepare a flow sheet and 
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Iron arc which supplies light energy very rich in short wavelength 
ultraviolet light. High amperage and low voltage are used with this arc. 


processing diagram; sixth, to prove the process by 
small-scale operation, before any attempt at large- 
scale production is even considered feasible. 


Fluorescence 

Fluorescence is closely related to photochemical 
reaction, many writers often including both in the 
same category. Fluorescence is important in photo- 
chemistry from both theoretical and practical stand- 
points. In fact the well known patent of Carleton 
Ellis?® is based on the fact that ultraviolet light de- 
stroys the “bloom” of fluorescence of petroleum oil. 
Gray*® destroys the bloom of lubricating oil, paraffin 
wax, and related materials by bringing about partial 
conversion to acids and esters by blowing air through 
the hydrocarbon at temperatures ranging from 50 to 
100° C. while exposing it to intense ultraviolet light. 
When catalysts are present the mechanism speeds up 
and the operation may take place at pressures up to 
5 atmospheres. According to Gray, some 75 percent 
of the hydrocarbon material is converted into fatty 
acids by this technique. 

Fluorescent substances absorb the active ultraviolet 
light and emit it as harmless visible light. This fact 
has been proposed by the present writer as a means 
to protect the color stability of gasoline, various 
hydrocarbons, and other petroleum derivatives*» ** *°. 
A brightly fluorescent dyestuff such as uranin might 
be incorporated with the gasoline. 

A peculiar mechanism is thought to exist in petro- 
leum oils which some day may have practical import- 
ance. This has not been described to any extent pre- 
viously. When certain substances absorb short-wave- 
length ultraviolet light they re-emit it as fluorescent 
light. Usually the fluorescent light is visible, but it 
may lie in the long-wave-length ultraviolet region. 
Therefore, interesting implications arise from the 
concept that photochemical reactivity may be asso- 
ciated with the fact that a substance may absorb 
short-wave-length ultraviolet light, the greater part 
of which is emitted as fluorescence in the longer 
ultraviolet region.” Other facts related to this are 
described below. 


Catalysis 


In order that maximal absorption of light energy 
shall take place in a substance it may be necessary 
‘Oo use a catalyst, or a catalyst may be needed to 
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enhance reactivity in a system otherwise unrespon- 
sive to light energy. In some respects a catalyst plays 
the same role as dispersing an oil into fine droplets, 
a fundamental procedure in several patents on treat- 
ing oil by light. 

The dispersal of petroleum into droplets increases 
the surface area tremendously and consequently 
greater efficiency takes place. The function of some 
catalysts is thought to be analogous to this; finely 
divided metals such as platinum adsorb molecules on 
their surface and allow greater reaction to take place. 

Catalyzed reactions always involve an increase in 
reaction velocity of slow reactions without change of 
equilibrium. The importance of these ‘reactions, 
whose velocity can be altered, may determine the 
difference between success and failure of large-scale 
photochemical processing of petroleum materials, It 
is important that catalytic effects frequently are due 
to certain materials only, that is, they are specific. 
This very significant fact has been shown in the 
laboratory; a specific product results from the ex- 
posure of a complex mixture of hydrocarbons to light 
in the presence of the catalyst. 


Photochemical catalysis consists of the presence of 
a small quantity of foreign material, which does not 
modify the absorption, but retards or accelerates the 
photochemical reaction. Now it is apparent that an- 
other classification of photochemical reactions may 
be made for another catalytic mechanism occurs 
other than the adsorption mentioned above. A given 
photochemical reaction may be due to the adsorption 
of light by excited atoms or molecules; to decom- 
position of molecules into simpler molecules or 
atoms; or, to direct excitation of the catalyst or sensi- 
tizer by the light.*4 


A photochemical reaction may belong to the first 
class in one region of the spectrum and to the second 
class in another region. Reactions of the first class 


Quarts plates 





























Direction of light emission 


Spark source of ultraviolet light consisting of two flat metal strips 
placed between quartz or Pyrex glass plates. Magnesium may be used 
for the strips, high voltage being applied between the electrodes. 


are dependent on the pressure and wave length of 
light as mentioned above. But reactions of the second 
class are independent of both pressure and quality 
of the light. 


Photosensitization 


When a photochemical reaction occurs because of 
the effect of the light on the catalyst the process is 
known as photosensitization. As yet photosensitiza- 
tion is only vaguely understood but extremely im- 
portant in practical application. The present writer 
has pointed out that photosensitized processes appear 
to be closely related to fluorescence in several ways.”* 
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Uranium compounds are classic examples of inor- 
ganic photosensitizers. Likewise the uranium com- 
pounds are usually brightly fluorescent. 
Photosensitization not only helps in certain indus- 
trial processes and in the explanation of the cause of 
some diseases, but it also may explain why some 
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D:agram of the Twyman Spark Circu‘t for use in creating ultrav-olet 
light by sparking between metallic electrodes. 


petroleum products undergo decomposition in the 
presence of light. Since many petroleum derivatives 
and oil-related substances are strongly fluorescent 
and almost always present in small amounts as im- 
purities in refined gasolines and other liquid hydro- 
carbons, a photosensitizing effect might be exerted 
by them. Organic photosensitizers are numerous, a 
great many fluorescent dyes exemplifying this class 
of catalyst. The fluorescent petroleum impurities in 
comparatively non-fluorescent organic systems, such 
as hydrocarbons, may well explain some of the baf- 
fling changes which take place in the presence of 
light in oil products. 

Catalysts and photosensitizers which perhaps 
may be of value in petroleum processing by light are 
of two kinds: flourescent and non-fluorescent, either 
organic or inorganic. The fluorescent inorganic 
catalyst of most importance is uranium and its com- 
pounds; fluorescent organic photosensitizers include 
the brightly luminescing dyes such as fluorescein 
and uranin. Non-fluorescent photosensitizers include 
metals and compounds of Group III and VI ele- 
ments. In Group III, indium, gallium, thallium, and 
aluminum may be of value and included in Group 
VI are tungsten, chromium, and molybdenum. Iron, 
germanium, tin, platinum, asmium, iridium, gold, 
ruthenium, and other elements may also be of im- 
portance. 

Regarding the use of mercury as a catalyst the 
following concept of the present writer may have 
interest. In the photochemical conversion of gaseous 
or vaporized hydrocarbons mercury vapor present in 
the system might concievably be employed in two 
ways. In one, its catalytic action is utilized and in 
the other it is simultaneously employed as a source 
of ultraviolet light. If a hydrocarbon vapor is mixed 
with mercury vapor and the mixture irradiated with 
ultraviolet light from a mercury vapor lamp, the 


Ultraviolet Emitting Substances Under the 
Influence of X-rays 











Subst: nce Emission, A. 
Benzoic acid 2950-3500 
Phenol mn 2690-5000 
Potassium bromide. . 4200-4900 
Potassium iodide 4400-4750 
Strontium bromide 2400-5000 
Strontium salicylate 3950-4900 
Sodium naphthionate. . 4100-4700 
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mercury vapor in the hydrocarbon will emit short- 
wave-length ultra violet light. This means that mer- 
cury vapor directly in a gas might be a second and 
internal source of cold ultraviolet light from reson- 
ance radiation excited by and at wave length 2537A. 

Many organic vapors emit resonance radiation or 
fluorescence in the ultraviolet regions, as do several 
dozen inorganic substances.2? The accompanying 
table becomes important when it is realized that this 
emission of ultraviolet light is not only a cold process 
but sometimes a highly efficient one and sometimes 
the wave lengths emitted are identical with those 
supplied from an outside source. The fact that some 
catalysts probably fluoresce in the ultraviolet re- 
gions, as well as emit resonance radiation in the 
ultraviolet, makes an interesting association with 
photochemistry. 


Temperature and Solvent 


In use of photochemical reactions the same tem- 
perature relation holds as that for ordinary chemical 
reactions. This means that at higher temperatures 
changes are more likely than at lower temperatures. 
There are reactions, however, according to Dhar’ 
which are not entirely sensitive to the influence of 
temperature. These are fast reactions in which the 
number of active molecules is much greater than 
in the slow ones. 

Thus it is apparent that the extent of a‘reaction 
depends on the number of reacting molecules, that 
is, active molecules, and the frequency with which 
they come in contact with each other. When they 
are close the frequency increases, but if they are dis- 


- 


Cathode ray tube illustrative of the type 
useful in petroleum studies. High potential 
electricity is applied between electrodes 
A(anode) and K(cathode), the beam be- 
ing collimated by the slits, S, S, and S, 
and striking the specimen at Sp. The ap- 
paratus is glass and evacuated at the 
side arm Sa. 








solved in a solvent and separated by many inactive 
molecules the frequency decreases. This considera- 
tion is for two or more molecules in a system whose 
reactivity is enhanced by light. But when only one 
kind of molecule is involved in which decomposition 
or polymerization occurs with or without catalysis 
the consideration is slightly different. 


Bleaching 

Many oils undergo color changes when exposed to 
light, especially sunlight which contains ultraviolet 
radiations. This change is usually accelerated when 
ultraviolet light is present, such as from the natural 
source—the sun—or, from an artificial source and 
particularly when the duration of exposure is long. 
Oils dissolved in various solvents change color on 
exposure to light, according to the oil and solvent.”’ 
For mineral oil, carbon tetrachloride, chloroform, 
and amyl alcohol are the most active solvents, al- 
though no changes take place in acetone and ether. 
In the absence of air, the change in color is not as 
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distinctive, since insoluble oxidation products are 
formed in smaller amounts. 

Solid paraffin waxes which contain amounts of oil 
greater than 0.1 percent are unstable toward light 
containing ultraviolet rays, according to the investi- 
gations of Shile and Avakova.** However, if the 
paraffin is previously treated with fullers’ earth to 
remove the oil and then exposed to ultraviolet light 
color changes are inhibited. 

Liquid pharmaceutical petrolatums of high spe- 
cific gravity vary considerably in their resistence to 
bleaching by sunlight. This difference is accounted 
for by the geographical origin.*® The light stability 
can be measured by comparatively short exposures 
of the oil in flint-glass bottles to ultraviolet rays. 

Some oils are reddened or otherwise slightly dark- 
ened, and others are bleached considerably after ex- 
posure to ultraviolet light, according to Heyroth.*° 
The bleaching of oils subsequently used for gasoline 
which sometimes turn pink, yellow, or light choco- 
late after exposure to sunlight has been described 
by the writer.*? 

3y treatment with ultraviolet light paraffin may 
sometimes be rendered stable towards light. Paraf- 
fin has been improved in its light fastness by treat- 
ing it with decolorizing agents and _ short-wave- 








Vapor lamp using cadmium, ant:mony, or metal other than 
mercury as a source of light rich in ultraviolet rays. 


length ultraviolet light, together or following each 

ther. Oxygen may be introduced into the system 
uring irradiation according to a German patent on 
> subject.** 


Cracking 


Light has been suggested at various times as the 
sent for cracking petroleum, several patents having 
een granted which are based on this principle. 

Ywever, for previously mentioned reasons, the 

icking of petroleum oils by ultraviolet light can- 

be considered commercially successful unless 
ugh laboratory work is performed to substantiate 
€ process and enough energy is introduced into the 
| by light in as short a time as possible. 

in a French patent** the petroleum oils were 
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Photograph of tracks of two kinds of atomic particles which carry 

tremendous energies, therefore being of possible use in photochemical 

conversions of petroleum. The large track is that of the hydrogen 

nucleus, a proton, and the fine. tracks are those of high speed 
electrons or beta particles. 


heated with a catalyst and sprayed through an ir- 
radiated zone. One patent** described the prepara- 
tion of liquid hydrocarbons suitable for use as fuels 
by distilling solid fuels and subjecting the resulting 
gases, carbon monoxide, and hydrogen, to the action 
of ultraviolet rays and a high potential electrostatic 
field. 

On the other hand, Gustav Egloff** heated ordi- 
nary incombustible hydrocarbon gases from thermal 
oil cracking at a high pressure to about 650-1000° C., 
lowered the pressure on the gas mixture and sub- 
jected them to the action of ultraviolet light. 

It must be remembered that cracking actually 
does take place in hydrocarbon mixtures in the pres- 
ence of ultraviolet light with or without the presence 
of a catalyst. However, the yield and velocity do not 
make such reactions commercially important. It 
must be remembered too, that only a scant amount 
of work has been performed on the cracking of pe- 
troleum in ultraviolet light and with additional in- 
vestigation there is no reason why such processes 
cannot come into their own. In any case, it is quite 
likely that a catalyst will be needed to speed the 
reaction up so that it will proceed at velocities sev- 
eral thousand times or more of those now known to 
take place; feasibility of cracking is based more on 
the actual speed with which the process can be run 
and the amount of yield, rather than the improbabil- 
ity of such a reaction even taking place—cracking 
definitely does occur. 

The radiations from a radioactive element may 
provide the answer to this extraordinary form of 
oil cracking. At least in one case radioactive sub- 
stances have been employed for cracking. S. Ting- 
ley*® subjected petroleum to radium radiations as 
well as to ultraviolet light before allowing it to en- 
ter a conduit within the furnace of the apparatus he 
constructed. In the same category is work by A. 
Herbsman who has used X-rays, ultraviolet light, 
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cathode rays, and other radiations for the separation 
of the components of dispersed systems of petro- 
leum-water emulsions and foams. 


Gumming 

The stability of petroleum and gasoline may be 
tested with ultraviolet light in order to predict the 
tendency to form gums. Since ultraviolet light may 
cause changes not found in petroleum after storage, 
such tests may not be as reliable as believed. Com- 
pounds may be formed which remain stable and 
unformed under the usual conditions. This aspect of 
gumming has been discussed by Brunschwig and 
Jacque.** ** The conclusion, then, is that ultraviolet- 
accelerated gumming tests are not always in agree- 
ment with those obtained after storage for several 
months. The above investigators tested samples 
stored for nine months in order to confirm this. 
Heyroth has discussed the investigations of other 
chemists. In spite of all this, the method is fre- 
quently used and its objectionable features may be 
reasonably overcome by more study. 

As would be expected, standardization of radia- 
tion is important in tests where objectivity and re- 
liability are important. This is sometimes difficult to 
do with ultraviolet light since there is often a wide 
variance in emission characteristics between the 
lamps of manufacturers. In the research of Beard 
and Reift*® the ultraviolet light was measured by the 
effect upon an oxalic acid-uranyl acetate actinometer 
with simultaneous consideration for temperature 
effects. These workers found discoloration initiated 
with radiation continues in darkness, thus leading 
to the belief that a chain process occurs. 

Ten-minutes exposure to ultraviolet light has been 
found by Schulze and Fay*® to agree with the results 
of gum formation determined from storage. These 
investigators irradiated fuel oil while heating it with 
an aqueous solution of glycol and water as a separate 
liquid phase. The composition of the gum formed was 
probably the same as that formed in darkness under 
storage in the presence of oxygen.*? 

There are several very objective methods for 
measuring the ultraviolet output of lamps. One is 
the photoelectric cell, a special tantalum element 
having been constructed so as to respond to short 
wave lengths. In laboratories where subjective 
standardization is all that is required, one or more 
of the several types of chemical actinometers may be 
employed. When elaborate equipment such as the 
spectrophotometer, spectrograph and _ photoelectric 
densimeter are available the intensity of each line in 
the ultraviolet may be measured. By use of filters the 
same effect is obtained in approximation. Sometimes, 
but unfortunately not always, the lamp manufac- 
turer can supply the emission characteristics of his 
apparatus. 

Ultraviolet light may be used in nearly all tests on 
gum formation. X-rays, cathode rays, and radium 
radiations can also serve with satisfactory results. 
White light has been found by some investigators 
to be unsatisfactory.*? In the case of X-rays and 
other similar agents a novel standardization may be 
made in that these radiations can be objectively 
measured with ease when the proper instruments 
are used and their gum-forming ability correlated 
with standards stored under known conditions in 
white light. Electrometers, iontoquantimeters, and 
G-M counters allow precision determination of en- 
ergy output. 
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Gum formation in gasoline obtained from Colo- 
rado shale oil after exposure to oxygen and sunlight 
has been studied, X-rays are being used in this par- 
ticular research.** Samples of cyclohexane give as 
much as 0.2 gram peroxide oxygen per liter in a 
sample kept in light for six months whereas only 
0.009 gram per liter was formed in a sample kept in 
darkness.** In these studies visible gum did not 
deposit in the light samples. Cyclohexane in contact 
with air shows indications of the presence of per- 
oxides after short exposure to ultraviolet light. 

According to Dhar, petroleum oils used as lubri- 
cants may have sticking properties due to unsatu- 
rated constituents. The quality of these oils may be 
improved by exposure to ultraviolet light. The un- 
saturated compounds are polymerized by ultraviolet 
light—photopolymerization will be discussed pres- 
ently. 

Many pure hydrocarbons, such as those naturally 
present in oils, when exposed to the radiations from 
a carbon-are lamp in the presence of oxygen, pro- 
duce small amounts of peroxides, acids, and alde- 
hydes. The physical properties are not changed, bro- 
mine number and refractive index remaining fairly 
constant either in the presence or absence of sulphur 
and propyl disulfide.* 

The role oxygen plays in gum formation is yet 
subject to controversy. In one study*® samples of 
motor fuel were exposed to ultraviolet light in Pyrex 
in the presence of oxygen. The gummy substance 
found was present in amounts which were a func- 
tion of the oxygen consumed. At the beginning the 
amount of gummy material formed was almost pro- 
portional to the amount of oxygen consumed; but, 
the oxygen consumption gradually decreased and 
approached an experimental optium determined by 
pre-treatment. 


On the other extreme, Freund*” **: *° believed that gum 
was formed from unsaturated hydrocarbons resin- 
ified in the absence of oxygen under the action of 
ultraviolet light. Freund considered oxygen to be of 
second importance since he found that the resinous 
material formed in petroleum cracked products in- 
creased with the duration of exposure. Should this 
be the case it is pointed out that a limit in the quan- 
tity of gummy products would soon be reached. 
Very small amounts of gums are formed in compari- 
son with primary benzenes, paraffins, naphthalenes, 
and aromatic and simple and unsaturated hydrocar- 
bons. Sulphur and oxygen compounds are apparently 
nearly all removed from the benzene during separa- 
tion of the resin. 

It is rather well known that the larger the storage 
tank, the slower the diffusion of oxygen and hence 
the less gum formed, This has been pointed out by 
T. L. McNamara. Sunlight lowers the induction 
period for gum formation and water exerts an oppos- 
ing effect. McNamara found that the rate of gum 
formation triples approximately for each 20° C, rise 
in temperature. 


Stabilization 


The patent of R. F. Davis in 1925°! exemplifies the 
application of photochemistry to stabilization of pe- 
troleum and petroleum derivatives. In the Davis 
patent, cracked distillates from California, or asphal- 
tic base crudes, were stabilized in order to overcome 
the objectionable features caused by _ increased 


amounts of unsaturated and saturated compounds, 
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gums and coloring material not found in straight- 
run distillates from the same sources. 

Energy from sunlight or artificial ultraviolet 
sources was necessary to oxidize the undesirable 
materials, a “getter” consisting of copper oxide be- 
ing present. The copper oxide “getter” formed oil- 
soluble copper compounds and_ purification is 
achieved by distillation. The economy of the process 
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is in recovery of the copper as well as elimination 
of the undesirable materials and undesirable opera- 
tions. A similar process for removal of objectionable 
substances in order to produce stabilization is due to 
Martin® in which the “getter” is eliminated. 

In the Martin process a stream of hydrocarbon 
vapor, intimately mixed with oxygen gas, is exposed 
to an intense source of ultraviolet light. The oxi- 
dized products are said to be condensed and in this 
fashion are removed easily. 

On the other hand, addition of certain chemical 
compounds may increase the stability of cracked 
gasoline and other petroleum derivatives. In the pat- 
ent of Mikeska and Haltzclaw®* addition of a small 
amount of triacetoxytriethanolamine, in concentra- 
tions between 0.01 and 0.5 percent, increases stabil- 
ity against light. Esters of a large number and wide 
variety are also described in this patent. The gen- 
eral formula is: 


\ 


(RCOOR’),N Hx 
where R’ is aliphatic, R aromatic or aliphatic, x, 0, 
1 or 2, and , 1, 2 or 3. 


Photopolymerization 

The exposure of certain acyclic compounds and 
the irradiation of many aromatic substances with 
ultraviolet light causes polymerization or condensa- 
tion to a higher and more complex structure. This 
fact has two important utilities in relation to petro- 
leum work. 

In refining, objectionable materials may be re- 
moved from petroleum by photopolymerization of 
the unsaturated, unstable, resin-forming products. 
Products of industrial importance may be obtained 
in considerable amounts by the agency of light, par- 
ticularly ultraviolet light. 

In polymerizing petroleum-like substances, great- 
est efficiency results when the lamp is directly sub- 
mersed in the liquid or gas. The mercury-vapor lamp 
is adapted to this use. Goldstein™ employed this 
‘echnique for polymerizing the constituents in pe- 
‘roleum and refined hydrocarbons. By such a treat- 
ment the physical properties of the hydrocarbons are 
hanged to quite a degree. A quartz mercury-vapor 

mp drawing 6 amperes, with a 60-volt drop, was 

‘omerged in the petroleum distillate for variable 

‘tiods according to the material. The Engler vis- 

sity of Russian mineral oil increased from 6.4 to 

8 after irradiation for 30 minutes. 

The source of ultraviolet light may not be im- 

‘ersed in the liquid with any degree of practicability 
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in some cases. In these instances, the hydrocarbon 
is vaporized and passed directly over the surface of 
the ultraviolet-emitting mercury-containing quartz 
tube. Such an operation is conveniently performed 
during distillation, the apparatus being located well 
above the surface of the liquid phase or at the en- 
trance to fractionating equipment or condensing ap- 
paratus. 

In accelerating polymerization with ultraviolet 
light, removal of resin-forming substances from oils 
may be perfomed. In the patent of Tauss®® the hot 
oil or its vapor is treated with oxygen and removing 
the polymerization products; and/or by employing 
a glow discharge, ultraviolet light, or the addition 
of small amounts of acids or alkalis. 

Photochemical polymerizations are effected when 
the substance being treated is dissolved in a solvent. 
Hence, a certain amount of difficulty may be en- 
countered when crude petroleum is used, particularly 
when the oils come from different sources. On the 
other hand, if comparatively pure hydrocarbons are 
being worked, relatively few interfering factors of 
this nature will be encountered. 

An illustration of the variability of photochemical 
polymerizations according to the solvent is given by 
anthracene. It should be pointed out that variability 
is more in the extent or quantity of yield, that is the 
velocity of the reaction, rather than in the variability 
of the products obtained. 

The photochemical conversion of anthracene to 
dianthracene varies in velocity according to the sol- 
vent. Although the end-product is always dianthra- 
cene, the extent to which the reaction takes place 
varies for the solvent in the following decreasing 
order: benzene, toluene, anisole, phenetole. 

About the efficiency of photochemical polymeri- 
zation and the concentration of the reactants: Many 
petroleum derivatives are fluorescent and as a result 
of this the ultraviolet energy may not all be absorbed 
for photochemical conversion, Rather, a fraction, 
often a large fraction, of the energy will be re-emitted 
as fluorescent light. When using a solvent this may 
sometimes be overcome by increasing the concentra- 
tion, fluorescence decreasing according to the theory 
of concentration quenching.*® 

Of interest in photopolymerization is that Mar- 
cusson®”’ has found that oils in the process of drying 
in daylight, undergo polymerization simultaneously 
with oxidation. This mechanism, as would be ex- 
pected, is enhanced by ultraviolet light. Additional 
interest may be attached to this work when it is 
realized that the same process probably occurs in 
drying waxes and other solid hydrocarbons and pe- 
troleum-like materials. 

As is apparent, the laboratory means used to show 
that polymerization has occurred after exposure to 
light, is the determination of molecular weight. In- 
creases in molecular weight denote the magnitude 
and nature of the product in photopolymerizations. 


Photohalogenation 


With the increasing application of halogenated 
derivatives of hydrocarbons a corresponding increase 
in interest in the mode of production is manifested. 
In the process of chlorination of saturated hydcar- 
bons developed by Blanc**, both light and catalysts 
are employed. 

A method for chlorinating liquid hydrocarbons 
such as gasoline, petroleum oils, benzene, toluene, 
and others, has been described in which the energy 
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supplying agent is light.*® In treating the liquids, 
chlorine is introduced into the material which is kept 
at a definite temperature and exposed to ultraviolet 
rays. 

If the hydrocarbon is a solid such as wax or paraf- 
fin, it is melted or dissolved in a suitable solvent. 
Boyd® has used a continuous system of chlorination 
to prepare monochloro-paraffins, And Rodebush® 
has patented a method for halogenating liquid hydro- 
carbons, The hydrocarbon is circulated from the 
main reaction vessel through a small tube where it 
is irradiated with light from a mercury arc. 

Frequently a halogenation may be initiated with 
ultraviolet light and once started will proceed very 
smoothly in diffused daylight. Brooks, Smith, and 
Essex® have patented a method based on this princi- 
ple. This can be considered a “chain reaction” for 
the ultraviolet light supplies the necessary initiating 
energy, from which point the chlorination proceeds 
by itself. 

In a foreign patent® a description is given of a 
vessel for chlorination by ultraviolet rays. The ap- 
paratus consists of a closed chamber provided with 
a window having transparency to ultraviolet light, 
such as quartz, with a focussing lens of similar ma- 
terial; two tubes are mounted at the lens entrance 
and another tube for the exit of the product. 

Other means described®* include an apparatus in 
which the reacting material is illuminated with ultra- 
violet light and heated before entering the main re- 
action vessel. Halogenated paraffin hydrocarbons 
may be obtained by mixing the hydrocarbon and 
chlorine in the dark and then exposing the mixture 
to ultraviolet light.® Olefines, liberated from oil 
cracking, can be treated with chlorine in the pres- 
ence of ultraviolet light. 

Payne and Montgomery®™ have developed a cata- 
lytic photochemical chlorination process. A_high- 
boiling paraffin or shale oil, or other hydrocarbon 
material, is mixed with powdered coal, treated with 
chlorine at about 150° C. and the black porous solid 
collected and used as a catalyst in chlorination of 
gaseous hydrocarbons. 

Chlorine and moist hydrocarbon vapor are passed 
over this catalyst, 3:1, at a temperature of about 
150° C, The chlorination is completed by passing the 
products of reaction through fused silica tubes which 
are exposed to intense sources of ultraviolet light. 

Snelling’s photochemical apparatus® consists of a 
series of transparent vessels through which the react- 
ing fluids pass. Each vessel has a light source oppo- 
site it, the distance of the light source and reaction 
vessel being decreased progressively in the direction 
of the flow of the fluids. 

According to Dhar, the iodine derivatives of all 
paraffins, except methane, may be prepared by mix- 
ing the hydrocarbons with iodine in the dark and 
exposing the mixture to the action of short-wave- 
length ultraviolet radiation. 


Step Photohalogenation 


In a process which might be called “step photo- 
halogenation,” the hydrocarbon merely acts as an 
intermediate in an operation designed to produce a 
non-halogenated substance with unsaturated bonds. 
The work of Brooks and Padgett®® exemplifies what 
is meant by step photohalogenation. In the method 
for production of non-volatile unsaturated hydrocar- 
bons from petroleum oils the petroleum is first 
chlorinated. For example, in the chlorination of solar 
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oil, C,,;H;,, the dichloride, C,,;H,,Cl,, is formed. 
When this dichloride is subjected to a temperature 
of from 350 to 550° C. in the presence of a catalyst, 
hydrochloric acid is given off and the remaining 
product is an unsaturated hydrocarbon with drying 
properties suitable for substitution for linseed oil in 
paint. 
Gas Photohalogenation 


In various halogenation processes, especially where 
gases are concerned, several facts must be kept in 
mind in the treatment. If the reaction has to be car- 
ried out with radiation from a quartz mercury-vapor 
lamp, thick glass should never be used because much 
of the active ultraviolet light is filtered out. Stirring 
devices are essential when liquids are subjected to 
photochlorination, cooling apparatus may also be 
required. The hydrochloric acid evolved during the 
process should be absorbed as quickly as possible. 

At least six, and perhaps more, compounds are 
formed when saturated petroleum gas is fully chlori- 
nated, In the research of Tolloczko,”° an ultraviolet 
lamp with a coil-form quartz tube was allowed to 
act upon the gas at temperatures between 80 and 
100° C. It was found that the volatile portion con- 
sisted mainly of methyl chloride and dichlorome- 
thane The liquid substances were separated from 
each other by fractional distillation into dichlorome- 
thane, carbon tetrachloride, dichloroethane, and 
tetrachloromethane. 

Snelling’? has developed several methods for the 
efficient photochlorination of gaseous or vaporized 
hydrocarbons. For example, in the photochlorination 
of methane, ethane, propane, ethylene, and others, a 
mixture of chlorine and hydrocarbon is passed back 
and forth between transparent baffle plates. A mer- 
cury-vapor lamp is placed within the inner dome of 
the apparatus and the regulation of the reaction tem- 
perature controls the chlorination. Liquid hydrocar- 
bons may also be chlorinated by this method. Car- 
bon tetrachloride has been prepared. 

A chlorination process for natural gas has been 
invented by Bedford” and described by N. R. Dhar. 
In the investigations it was noted that one volume 
of chlorine reacts with seven volumes of natural gas 
when illuminated with a white flaming arc. If the 
reaction is continued, the speed of conversion slows 
down as the residual gas becomes diluted with hydro- 
chloric acid, nitrogen, nitrogen oxides, and so on. 

In the process, natural gas is kept in a bell jar over 
water through which the chlorine is bubbled and ex- 
posed to light from an arc. Hydrochloric acid formed 
in the reaction dissolves in the water, and the prod- 
ucts which are liquid at room temperature are con- 
densed. In one large-scale experiment ir which 30 
cubic feet of gas were consumed per hour, several 
gallons of liquid material with compositions shown 
in the table were formed. 
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I—Liquid separating out under water in percent. 

II—Liquid soluble in water and separated by distillation in percent. 

The researchers compared the efficiencies of the 
flame arc and a mercury-arc lamp in the photochlori 
nation. In the test chlorine gas was passed into the 
liquid to be converted until a strong yellow colo: 
was produced. This material was then divided int: 
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aliquot parts, one of which was placed in a cool dark 
vessel while the other part was exposed to one of 
the lamps. 

When a liquid hydrocarbon contains a high con- 
centration of free chlorine, a comparatively small 
amount of light is needed to start the reaction, and 
the less the free chlorine the greater the energy 
needed. Also, the higher the temperature the less the 
light energy required for the reaction. From this re- 
search Bedford and Mott** were led to believe that a 
large part of the power of the mercury lamp is due 
to short wave lengths and these seemingly are not 
necessary for the chlorination. 


Industrial Photohalogenations 


Photohalogenation processes are of considerable 
importance in industry. The most familiar illustra- 
tion is the chlorination of toluene in light to prepare 
benzyl chloride, benzal chloride, and benzotrichlor- 
ide. Also, photohalogenation is used for the produc- 
tion of benzyl alcohol, benzaldehyde, and benzoic 
acid by subsequent hydrolysis of the halogen de- 
rivatives. 

The photochlorination of methane in order to ob- 
tain chloroform and carbon tetrachloride are well 
known industrial procedures. In wartime there is 
generally a shortage of amyl alcohol, although the 
demand may be met by chlorination of butane, pen- 
tane, and hexane to form the monochloro derivatives 
which are converted into corresponding alcohols and 
acetates. 

Photohalogenations are extremely important in 
wartime and during such periods the oil technologist 
is called upon to do research which will enable pe- 
troleum products to be turned into explosives, pois- 
onous gases, anesthetics and other medicinals, and 
other vital channels. 

Halogenated hydrocarbons may be of interest to 
the oil technologist because of their applications to 
refrigeration, Several complex organic fluorine com- 
pounds have been developed to supplant liquid am- 
monia or sulfur dioxide as refrigerants. There are 
many possibilities for marketing special halohydro- 
carbons in this direction. 

While not identical with photohalogenations, the 
photonitrations are closely related because of similar 
underlying theory and practice. Photonitration now 
assumes importance because of the place resulting 
explosives will find in military applications. 


New Applications 


Ultraviolet light destroys odors. This may be of 
interest to the oil man who encounters trouble when 
petroleum products have an objectionable odor due 
to mercaptans, aromatic and aliphatic sulfhydryl 
compounds, Intense irradiation will reduce an odor 
‘1 a room in a short time and sometimes irradiation 
a liquid of solid material will attenuate its odori- 
‘crous property. 

tn oil refineries and petroleum plants a great deal 

| danger may be encountered from moving rubber 

id leather belts used for running machinery. These 

ving belts accumulate large amounts of static 

ctricity on their surfaces and when the potential 
ufficiently great sparkover will take place with 
resulting spark possibly igniting vapors or 
uids with disastrous effects. 

robably many unexplained fires in plants where 
ch inflammable material is handled or stored are 

‘sed by the accumulated static sparking over to a 
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conductor and igniting the inflammable vapors. This 
can all be prevented by employing short-wave-length 
ultraviolet light units since their radiation allows 
silent and harmless dissipation of the electricity off 
into the air. Radioactive substances may also be used 
for the same purpose. 

This characteristic of sparkover is important in 
the manufacture of very inflammable hydrocarbons, 
ether, explosives, or dangerous intermediates. Con- 
venient sources of ultraviolet light for such applica- 
tions are the new germicidal tubes which fit into a 
standard fluorescent lighting tube socket and in ap- 
pearance look like a transparent fluorescent lighting 
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Weigert-type of lamp useful for treating hydrocarbon gases and vapors 

with short-wave-length ultraviolet light. Gas or vapor flows through 

chamber which contains a mercury vapor lamp mounted inside and 
near the outlet and inlet as shown. 


tube. They consume very little energy and may be 
used on 110 v.a.c. and run continuously, Germicidal 
tubes do not require high potential electrical energy 
which must be supplied from step-up transformers 
in the usual mercury-vapor lamp. They are a cold 
quartz-like lamp and emit only a few percent of a 
pale blue light, about one percent heat and the re- 
mainder of their energy in the ultraviolet regions 
down to about 2660A. 

Light influences the stability of mist or smoke, in 
fact light can exert pressure and drive particles in 
the direction of the radiation. Since light does in- 
fluence the stability of mists, a certain practical value 
is derived for operations in which difficulty is en- 
countered in obtaining a mist or finely dispersed 
liquid droplets in a gaseous or vaporous medium for 
reaction purposes. Further, this mist stabilizing in- 
fluence of light may enter into the efficiency of photo- 
chemical reactions. In stabilizing mists the chances 
for the reactants to come in contact with each other, 
due to their enormous surface in dispersed form, are 
much greater. And as light is present in photochemi- 
cal reactions the radiation may be playing a hitherto 
unsuspected dual role. 


Special ultraviolet tubes have been constructed 
for sterilizing gases, liquids, and sometimes solids 
when special treatment can be accorded the latter. 
The germicidal tube mentioned above emits ultra- 
violet light of wave lengths which correspond to the 
maximum bactericidal action possessed by ultravio- 
let light without the simultaneous production of 
short wave lengths which create ozone, often an ob- 
jectionable factor in ultraviolet emission. The oil 
technologist may have occasion to sanitize, de-odor- 





{215} 89 








ize, or sterilize oils which eventually are inteded for 
pharmaceutical purposes. Then, too, oils which are 
to be employed in food industries or where spoilage 
would be encountered due to fungus and bacterial 
growth, these radiations may be of help. Many tech- 





niques have been devised for using ultraviolet light 
on liquids and a large literature is growing upon this 
subject. The reader will find allusions to sterilizing 
radiations and their sources in books by the present 
writer listed in the bibliography. 
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Practical Methods for Storing 


Liquids: 


D. E. LARSON 


Development Engineer, Chicago Bridge & Iron Company 


Is ORDER to supply materials urgently needed for 
national defense, existing manufacturing facilities in 
key industries have been expanded and new plants are 
being constructed with all possible speed. Since delays 
cannot be tolerated all questions relating to plant design 
and construction must be settled instantly on the basis 
of the most reliable information available at the moment. 


In the petroleum and chemical industries, many engi- 
neers, having assumed added responsibilities during the 
emergency, are being faced for the first time with the 
necessity of planning facilities for the storage of volatile 
liquid products in large quantities. Available data on this 
subject are meager; the purpose of this paper, there- 
fore, is to present practical data which will assist the 
designer in selecting the type of storage best adapted 
to his particular storage problem. 


In laying out a chemical plant or a petroleum refining 
unit, provision must be made for the storage in liquid 
form of various raw materials, finished products and 
products in intermediate stages of refinement. All of 
these liquids are valuable for, if they were not, the 
tremendous effort being made to produce them would 
not be justified. Since they are valuable, and since our 
defense dollars must be stretched to the limit, the de- 
signer will naturally attempt to select a type of storage 
capable of accomplishing the following results: 

1. Retaining each product for the required period of 
time without deterioration or loss of quality. Some 
liquids may become contaminated or go “off specifi- 
cation” unless properly protected from contact with air, 
water, dust or other foreign substances. 


2. Retaining the product without loss of volume. 
Evaporation and leakage are the primary sources of 
loss from storage containers. Losses from both sources 
can be eliminated by selecting the type of container best 
adapted to the service for which it is to be used. 

3. Storing the product at the lowest possible cost per 
gallon commensurate with safety. As a rule, the type of 
container most nearly fulfilling the requirements listed 
above will provide the most economical storage even 
though its first cost is higher than that of other types. 
_-}, Storing the product with the least possible danger 
jrom fire. Where defense materials are concerned, the 
ever present threat of sabotage makes the problem of 
‘ire protection doubly important. Fires must be pre- 
vented from starting and spreading. 

_'n selecting the class of storage best suited to a par- 
lar set of conditions, the engineer has recourse to 

’ basic types of tanks or containers. These are: 


1. Atmospheric tanks with fixed roof. 





his paper was presented at the Virginia Beach, Va., meeting of 
. \merican Institute of Chemical Engineers and was published in 
AM ne 38, No. 1, of the February 25, 1942, issue of the Institute’s 
At actions. 
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2. Tanks with variable volume-vapor spaces. 
3. Floating-roof tanks. 

4. Pressure tanks. 

5. Underground storage tanks. 


All of these are containers constructed of steel plates 
using either riveted or welded construction. Other mate- 
rials such as wood or reinforced concrete have been 
tried in tank construction, but steel is the only material 
yet used to any appreciable extent in storing volatile 
liquids. 


Atmospheric Storage Tanks With Fixed Roofs 


The simplest type of liquid storage tank consists of a 
flat steel bottom resting directly on an earth grade, a 
vertical cylindrical steel shell and a cone or dome shaped 
steel roof supported on roof trusses or upon a system 
of rafters, girders and columns. In recent years, the 
use of riveted construction has been gradually sup- 
planted by the use of welded construction, first, because 
welded construction is less expensive, and second, be- 
cause welded plate joints are tighter and therefore less 
subject to leakage than riveted joints. A conventional 
storage tank with fixed roof is not capable of withstand- 
ing any appreciable amount of pressure or vacuum. 
Consequently, the roof must be equipped either with 
open vents or with safety relief vents designed to open 
under a very small amount of pressure or vacuum. 
Atmospheric storage tanks with fixed roofs are used 
primarily for the storage of liquids which have rela- 
tively low vapor pressures and are, therefore, not sub- 
ject to large evaporation losses. This includes heavy 
crude oils, kerosine, fuel oils and other similar products. 


Breathing Loss 


Regardless of the degree to which it is filled, a tank 
with fixed roof always contains a dead space above the 
liquid surface, known as the vapor space. This space 
is directly responsible for a daily loss of liquid called 
a breathing loss which occurs in the following manner: 


When a volatile product is introduced into the tank, 
vaporization takes place at the liquid surface causing 
the vapor space to become filled with a mixture of air 
and vapor. During the day, this air-vapor mixture 
receives heat from the atmosphere and expands with 
the result that a certain volume is forced out through 
the safety relief vent. The vapor thus lost cannot be 
retrieved. 

At night, as heat is lost through the roof and shell of 
the tank, some condensation occurs at the liquid surface 
and the air-vapor mixture contracts causing air to be 
sucked in through the roof vent. This air becomes grad- 
ually mixed with vapor, the process being speeded by 
the action of convection currents in the vapor space. 
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On the following day, further vaporization takes place 
at the liquid surface and the air-vapor mixture again 
expands and seeks relief through the vent. The actual 
volume of liquid lost as a result of tank breathing 
depends on a number of factors including the volatility 
of the stored product, variations in atmospheric tem- 
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CHART 1 
Vapor Pressures vs. Temperatures for Motor and Natural Gasolines 


perature, size of tank, volume of vapor space and color 
of the tank roof and shell. 


Vapor Pressure-Temperature Relations 


The actual vapor pressure of the liquid in a tank at 
tank temperature is one of the principal factors affect- 
ing the rate of evaporation loss. This vapor pressure 
may be read directly from the vapor pressure-tempera- 
ture curves in Chart No. 1 provided the Reid vapor 
pressure of the stored product and the tank liquid tem- 
perature are known. 

In measuring the vapor pressure of a liquid by the 
Reid method, a portion of the sample is vaporized with 
the result that the Reid vapor pressure, reported in 
pounds per square inch. absolute at 100° F. is slightly 
lower than the true absolute vapor pressure at this 
temperature. Consequently, the Reid vapor pressure 
must be corrected to obtain the true vapor pressure. The 
proper correction has been included in Chart No. 1. 
The curves show the true vapor pressures at various 
liquid temperatures of motor and natural gasolines hav- 
ing Reid vapor pressures ranging from 5 to 34 pounds 
per square inch. 


Estimating Breathing Losses 


Chart No. 2 provides a simple and direct means for 
estimating the average rate of breathing loss from a 
light colored storage tank having a fixed steel roof 
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equipped with conservation vent valves. The rate of loss 
indicated by the chart varies with the vapor pressure of 
the stored liquid, the volume of the vapor space and the 
size of the tank. Several oil companies have developed 
methods for estimating breathing losses based on the 
results of extensive evaporation tests. The curves in 
Chart No. 2 were plotted from data secured by averag- 
ing results calculated by the estimating methods of three 
oil companies and one tank manufacturer. The method 
of using the chart is indicated by the arrows. 


Filling Loss 


A second type of loss from a tank with fixed roof 
takes place when it is filled. This loss is commonly 
known as a filling loss or working loss. The manner of 
its occurrence is as follows: During the period when 
liquid is being withdrawn from the tank, evaporation 
takes place at the liquid surface. As a result the tank 
is filled with an air-vapor mixture after all of the liquid 
has been removed. As the tank is refilled, this air-vapor 
mixture is displaced through the roof vent by the in- 
coming liquid. The total filling loss is not great for a 
tank that is filled and emptied only two or three times 
per year, but it is a very serious item for a tank that is 
filled and emptied every few days. For this reason a 
volatile product tank that is to be worked rapidly should 
not be equipped with a fixed roof. 


Estimating Filling Losses 


The magnitude of the filling loss from an atmospheric 
storage tank may vary greatly depending upon the man- 
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CHART 2 
Breathing Losses from Cone Roof Tanks with Conservation Vents 


ner in which the tank is operated. If, for example, 4 
tank, after standing full for some time could be emptied 
quickly and then refilled immediately before much 
vaporization could occur at the liquid surface, the sas 
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displaced through the roof vent would be almost pure 
air and the filling loss would be negligible. Most storage 
tanks, however, are emptied at a relatively slow rate 
which allows the vapor space plenty of time to become 
saturated before refilling occurs. In this case a tank 
volume of saturated vapor is lost during each filling. In 
special cases where the velocity of the incoming liquid 
is so great as to cause turbulence and resultant vapori- 
zation, the loss during filling may greatly exceed the 
loss due to straight displacement of saturated vapor. 

In estimating filling losses, most oil companies con- 
sider that the air-vapor mixture in the vapor space is in 
equilibrium with the liquid, and that a volume of air 
and vapor equal to the volume of the incoming liquid 
is displaced during each filling. The loss calculated on 
this basis and expressed in percent of tank throughput 
may be obtained from the uppermost curve in Chart 
No. 3. 

Boiling Loss 

The methods outlined above for estimating breathing 
losses and filling losses apply only to liquids whose 
vapor pressure at tank temperature is below the boiling 
point. A liquid that is sufficiently volatile to boil either 
continuously or intermittently at atmospheric tempera- 
ture and pressure will suffer extreme losses if placed 
in a conventional storage tank. Such products can be 
stored safely and economically only in pressure vessels. 


Variable Volume Vapor Space 


Several types of roofs designed to provide a storage 
tank with a variable volume of vapor space are now 
ommercially available. Among these are the breather 
roof* and the balloon roof? illustrated in Figures 1 and 
- respectively. The breather roof is a flexible steel 

aphragm covering the top of the tank. It changes the 

lume of the vapor space by flexing upward or down- 

id. The balloon roof is a similar diaphragm extended 

ond the tank shell to provide greater capacity. These 
‘fs were developed to reduce breathing losses. The 


Similar to The Wiggins Breather Roof covered by Patents No. 
1,580 Apr. 21, 1931 and 1,917,623 July 11, 1933. 

Similar to The Wiggins Balloon Roof covered by Patents No. 
0,493-94-95 October 17, 1933. 
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FIGURE 1 
An 80,000-barrel Welded Storage Tank Equipped with Wiggins Breather Roof 





principle of operation is very simple. If the vapor which 
would be vented from a ftxed roof atmospheric tank 
can be trapped and stored in a gasholder until such 
time as changing temperature conditions cause it to be 
reabsorbed at the liquid surface, no vapor will escape 
and no breathing loss will occur. The variable volume 
roof serves as a gasholder which allows the air-vapor 
mixture in the vapor space to expand each day without 
being forced out of the tank and lost. 

The breather roof which has a relatively small vari- 
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CHART 3 
Theoretical Filling Loss Rates for Storage Tanks and Pressure Vessels 
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CHART 4 
Capacities of Wiggins Breather Roofs and Wiggins Balloon Roofs 


able volume was developed principally for use on full 
standing storage tanks. It will prevent all breathing 
loss from motor gasoline or a product of similar prop- 
erties provided the tank is full or nearly full. The 
balloon roof which has a much greater capacity will 
prevent breathing losses from tanks that are only par- 
tially filled. Chart No. 4 gives the total capacities of 
breather roofs and balloon roofs in cubic feet and also 





NOTE: THIS CHART APPLIES ONLY TO VERTICAL 
CYUNDRICAL TANKS 
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CHART 5 
Reduction in Breathing Loss Due to Breather Capacity 





the unit capacities in cubic feet per square foot of liquid 
surface area. 

Chart No. 5 shows the percent reduction in breathing 
loss that may be effected by using balloon or breather 
roofs instead of cone roofs. The method of reading the 
chart is indicated by the arrows. 

Although roofs of the variable volume type are effec- 
tive in reducing breathing losses, they do not effect a 


FIGURE 2 
A 25,000-barrel Storage Tank with Wiggins Balloon Roof 
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FIGURE 3 
Cutaway View Illustrating Construction of Wiggins Pontoon Roof 


material saving in filling losses under average conditions 
of tank operation. For this reason, they are best adapted 
to slow working tanks in which the annual loss from 
breathing is several times as great as the loss f.om 
filling. Breather and balloon roofs are used extensively 
at lake and river terminals which are supplied by barge 
or tanker shipments and must therefore go th: ough the 
closed navigation season without refilling. 


Expansion of Air-Vapor Mixtures 


A balloon roof is sometimes connected through vapor 
lines to one or more adjacent tanks with cone roofs, 
thus serving as a gasholder for a group of tanks. The 
volume of gasholder capacity required may be deter- 
mined by estimating the probable expansion of the air- 
vapor mixture in each tank under maximum tempera- 
ture conditions and then totaling these expansions. 
Chart No. 6 provides an easy means for estimating the 
expansions in individual tanks. It is used in the manner 
indicated by the arrows. 


Floating Roofs 

The vapor space above the liquid surface in a tank 
with fixed roof is directly responsible for breathing 
losses and filling losses. These losses can be prevented 
by the simple expedient of constructing a tank in such 

way that it has no vapor space at any stage of full- 
less. This may be accomplished in a practical way by the 
use of a roof which floats in the liquid, rising or falling 
s the tank is filled or emptied. The floating roof is so 
‘ll known that a lengthy description is unnecessary. 
ie cutaway view, Figure 3, illustrating the construc- 
n of a pontoon type floater* is self explanatory. The 
f proper consists of a peripheral pontoon with a 
xible center deck plate. The underside of the pontoon 


Similar to the Wiggins Pontoon Roof covered by Patent No. 
5,686 July 23, 1935 and others. 
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slopes upward toward the center so that any vapors 
formed by boiling will be trapped under the center deck 
which flexes upward and se. ves as a gasholder to retain 
such vapors until cooler temperatures cause them to be 
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CHART 6 
Expansion of Air-Vapor Mixtures in Atmospheric Storage Tanks 
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reabsorbed at the liquid surface. The space between the 
rim of the roof and the tank shell is closed off by means 
of a special sealing device. This is the most important 
part of the floating roof, for, if the liquid surface in the 
rim space were not protected from the atmosphere, ex- 
cessive vaporization would take place at this point and 
much of the advantage of the floating roof would be lost. 

Because it eliminates all filling loss, the floating-roof 
tank is used more extensively than any other type of 
container for the storage of volatile liquids in cases 
where filling and emptying proceeds continuously or at 
frequent intervals. When the throughput is large, the 
additional cost of a floating roof tank over and above 
that of an atmospheric tank with fixed roof will be 
repaid in a relatively short time by the reduction in 
filling loss that it accomplishes. It should be mentioned, 
of course, that floating roofs are suitable only for prod- 
ucts whose vapor pressure at tank temperature is not 
sufficiently high to cause continuous boiling. The :prod- 
_ucts most commonly stored under floating roofs are 
motor gasolines, aviation fuels and light crude oils. 

The elimination of the vapor space by using a floating 
roof accomplishes other desirable results in addition to 
the reduction in vapor losses. One of these is the elimi- 
nation of fire hazard which will be discussed later. 
Another is the greater life expectancy of a floating roof 
in service on sour oils or distillates. 

Fixed roofs on atmospheric tanks in sour-oil service 
have been known to corrode out in a little over a year. 
Floating roofs enjoy a longer life due to the fact that 
the underside of the deck is in direct contact with the 
liquid. This eliminates oxygen from the air thus de- 
celerating the rate of corrosion. 


Rate of Loss From Floating Roof Tanks 


The rate of evaporation loss from a tank equipped 
with a pontoon roof depends primarily upon the vapor 
pressure of stored product and upon the efficiency of the 
seal used in sealing the space between the rim of the 
roof and the tank shell. 

Most of the early pontoon roofs were installed in 
tanks with riveted shells. The seal was made up of a 
series of steel shoes supported and held against the tank 
shell by hangers mounted on the deck of the roof. 
Adjacent shoes were joined by vertical strips of flexible 
material called intershoe seals, and the tops of all shoes 
were connected to the roof deck by a continuous strip 
of vapor-tight fabric. The upper curve in the lower half 
of Chart No. 7 indicates the standing storage loss from 
roofs equipped with this type of seal. It was plotted 
from data obtained by averaging the results of evapora- 
tion tests made by two oil companies and one tank 
manufacturer. 

The advent of tanks with smooth butt-welded shells 
made it possible to extend the length of the shoes, thus 
reducing the number of intershoe seals. This combined 
with the closer contact between shoes and tank shell 
helped to reduce losses to the values indicated by the 
uppermost curve in the top half of Chart No. 7. The 
small standing storage loss that does occur from a float- 
ing roof tank is caused mainly by the action of the wind 
which tends to erode the vapors out of the narrow space 
between the shoes and the tank shell. The addition of a 
secondary seal at the top of the steel shoe to close off 
this space has aided materially in reducing loss from 
this source. The secondary seal which is now furnished 
as standard equipment on roofs for both riveted tank 
shells and welded shells, prevents wind currents from 
circulating behind the shoes. The estimated losses from 
pontoon roofs equipped with secondary seals are given 
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by the lower curves in the top and bottom portions 
respectively of Chart No. 7. 


Pressure Storage 


Pressure vessels designed for working pressures of 
2% or 3 pounds per square inch may be used very 
effectively for the storage of low-vapor-pressure prod- 
ucts of high value such as aviation fuels which are to 
be retained in storage for a long period of time and 
must, therefore, be protected against contamination or 
deterioration in quality. 

Pressure containers capable of withstanding internal 
gas pressures ranging from 5 pounds per square inch 
on upward provide almost the only practical means for 
storing products having vapor pressures high enough 
to cause continuous boiling at atmospheric pressure. 
Natural gasolines and liquefied petroleum gases fall 
within this classification as do some other volatile 
liquids such as anhydrous ammonia. 

A serious loss of product will occur if boiling is per- 
mitted to continue for any appreciable length of time. 

The boiling temperature of a liquid can be raised by 
increasing the pressure acting on its surface. It follows 
that boiling losses can be prevented by increasing the 
pressure to a value just greater than the vapor pressure 
of the liquid. That is what a pressure vessel does. As 
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CHART 7 
Rates of Evaporation Loss from Tanks with Wiggins Pontoon Roofs 


vaporization takes place at the liquid surface the 
pressure in the vapor space increases. This, in turn, 
raises the boiling temperature of the liquid. As a result, 
vaporization continues only until the vapor space pres- 
sure is equal to the vapor pressure of the stored liquid at 
its surface temperature. All-vapor loss from a highly 
volatile product can be prevented by storing it in a pres- 
sure container designed to withstand a pressure just 
greater than the vapor pressure developed by the liquid 
at the highest temperature likely to be reached by its 
surface. The working pressure of a pressure container !S 
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FIGURE 4 
A Typical Group of Hortonspheres and Hortonspheroids at a Refinery. Note Floating Roof Tanks in Background. 


usually stated in pounds per square inch gauge. Atmos- 
pheric pressure must be added to this gauge pressure to 
determine the amount of pressure the vessel will safely 
withstand in pounds per square inch absolute. 

A typical group of pressure storage vessels is shown 
in Figure 4. It consists of four spheres in the back- 
ground with a plain spheroid directly in front of them 
and a large noded spheroid in the foreground. 

Spherical pressure vessels are normally built in capaci- 
ties ranging from 2500 to 20,000 barrels and are used 
for the storage of liquid products requiring storage 
pressures of 30 pounds per square inch, gauge, or more. 
A truly spherical vessel is most economical for these 
high pressures. 

Plain spheroids* having the characteristic “drop of 
mercury” shape are constructed in capacities of from 
2,500 to 40,000 barrels, and for pressures ranging from 
5 to 30 pounds per square inch. The use of this particular 
shape for these pressures makes it possible to construct 
the vessel with a minimum amount of material in the 
shell, thus securing the greatest economy in cost. 

Spheroids of the noded type’ are available in capacities 
from 40,000 to 120,000 barrels and for working pres- 
sures from 2% to 20 pounds per square inch. The 
principal difference between the plain and the noded type 
spheroids is that the latter is flattened out to limit the 
liquid load on the foundation, thus necessitating the use 

f one or more concentric circles of structural members 

vhich serve both as columns to support roof snow loads 
nd resist vacuum, and as tension ties to resist internal 
iS pressure. 


‘The plain type Hortonspheroid covered by patent No. 1,622,787 
March 29, 1927. 

The noded type Hortonspheroid covered by patent No. 2,094,589 
tober 5, 1937. 
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Filling losses for pressure containers may be esti- 
mated with the aid of the curves in Chart No. 3. These 
curves are based on the assumption that the velocity of 
the incoming liquid is sufficiently low to allow vapor to 
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CHART 8 
Pressures of Air-Vapor Mixtures in Pressure Containers 
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be reabsorbed at the liquid surface as filling proceeds. If 
the pumping-in rate is very high, the percent of filling 
loss may be higher than that indicated by the chart. The 
curves are also based on the assumption that the vessel 
is emptied and then refilled in one continuous operation 
which may or may not be true under actual operating 
conditions. If withdrawals and subsequent refilling are 
made in small increments representing only a fraction of 
the vessel’s total capacity, it may be operated without 
any filling loss whatever, consequently the values shown 
in Chart No. 3 must be adjusted to reflect actual operat- 
ing conditions. 


Underground Storage Tanks 


Although the national defense program has aroused 
a great deal of interest in underground storage tanks, 
very little information on the subject has been made 
public for the reason that all information relating to 
the design and location of underground tanks for the 
armed forces is a carefully guarded military secret. 

Generally speaking, underground tanks will cost at 
least twice as much as comparable tanks located above 
ground. It follows that unless some unexpected result is 
achieved by placing storage underground, there can be 
no justification for its use from a purely economic stand- 
point. The two principal reasons for placing storage 
underground are as follows: 

1. To provide concealment from invading enemy air forces. 

2. To comply with city ordinances requiring tanks to be 

placed underground for the purpose of reducing fire 
hazard in congested areas. 

From the standpoint of operation, there are two 
classes of underground storage tanks. The first employs 
a water displacement system in which each gallon of 
product withdrawn from the tank is replaced by an equal 
volume of water. This eliminates the vapor space thereby 
achieving the same result that is secured by the use of 
a floating roof in an above ground tank. There can be 
no vapor loss from a tank operated in this manner. 
Likewise there can be no loss in quality unless the 
product happens to be one that may be affected adversely 
by contact with water. The water displacement system 
has been used mainly for tanks of relatively small 
capacity. It is doubtful whether this system would be 
practical for large tanks due to the difficulty of handling 
the large volumes of water required to displace gasoline 
when such tanks are emptied. 

The other type of underground storage may be 
thought of simply as an atmospheric tank placed below 
grade and reinforced to resist external earth pressure. 
There are, however, several important differences. The 
first is that the temperature variations in an under- 
ground tank are smaller than those in an above ground 
tank. The second is that any underground tank by 
virtue of the weight of the earth cover on top is capable 
of resisting some internal pressure. As a result of these 
two things, the underground tank has operating charac- 
teristics similar to those of an insulated above ground 
pressure tank. Thus, while an underground tank is 
subject to a certain amount of filling loss, it will eliminate 
all breathing loss, thus enabling motor and aviation fuels 
to be stored for long periods with no deterioration in 
quality. 


Selecting the Most Economical Storage 
The cost of storing any volatile liquid is made up of 
the following items: 
1. Initial cost of storage tanks amortized in some specified 
period of time. 
2. Interest on the investment in tankage. 


3. Cost of maintenance. 
4. Cost of product lost by evaporation. 
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The method of evaluating these items in order to 
determine the most economical type of storage may be 
demonstrated by a typical example. Suppose we wish to 
know what type of 80,000-barrel tank and roof will pro- 
vide the lowest-cost storage for the operating conditions 
listed below. 


1. Product stored = 10 lb. RVP motor gasoline 

2. Value of product = 6 cents per gallon 

3. Size of container = 80,000 barrels 

4. Annual throughput = 480,000 barrels (6 fillings) 

5. Average outage = 20 ft. (average working con- 
dition) 

6. Cost of containers = (see table) 

7. Amortization period =10 years 

8. Rate of interest = 4 percent 

9. FE 


=values obtained from charts 
for an average tank tempera- 
ture of 60° F. 


The costs of storing the gasoline under these condi- 
tions in tanks equipped with a cone roof, breather roof, 
balloon roof, and pontoon roof are analyzed in Table 1. 
It will be noted that, in this case, the most economical 
storage is provided by the tank equipped with a floating 
roof. A similar analysis can easily be made to determine 
the type of roof or container best adapted to any par- 
ticular set of storage conditions. 


. Evaporation losses 


TABLE 1 


COMPARISON OF STORAGE COSTS SECURED WITH VARIOUS TYPES OF TANKS 






































TYPE OF ROOF AND TANK [ } [ } ] | I 1 
CONE BREATHER | BALLOON | PONTOON 
ERECTED COST OF TANK® $34,000 $37,000 $41,000 $41,000 
ANNUAL Breathing ..... 70,000 19,000 ° 6,000 
EVAPORATION | Filing.....-. 32,000 32,000 32,000 0 
LOSS IN GAL. | Totel ....... 102,000 $1,000 32,000 6,000 
1. Cost of Tank per Year $ 3,400 $ 3,700 $ 4,100 $ 4,100 
2. Ave. Yearly Interest @ 4%, 680 740 820 820 
3. Annual Maintenance Cost 100 100 100 250 
4. Cost of Evaporation Loss @ 6 ¢ Gel. 6,120 3,060 1,920 360 
TOTAL YEARLY STORAGE COST $10,300 $ 7,400 $ 6,940 $ 5,530 
ANNUAL STORAGE COST IN « BBL. 12.9 95 8.7. 69 
“Based cn welded storage tents. 


Fire Protection 


Considerations other than economy often have some 
bearing on the selection of a storage container. One of 
these is fire safety. Nearly all fires of which there is 
any record have occurred in tanks having some sort of 
an opening to the atmosphere. It follows that those types 
of containers which reduce evaporation losses are also 
effective in decreasing fire hazard. The probability of a 
fire being ignited from a source outside the tank is 
directly proportional to the time during which venting 
occurs. Pressure vessels and tanks with variable volume 
vapor spaces eliminate practically all venting during 
periods of standing storage thereby reducing this proba- 
bility to a minimum: The likelihood of an explosion 
inside a container of either type is very remote because 
the air-vapor mixture in the vapor space is normally too 
rich to support combustion. The ignition range of gaso- 
line vapor is from % to 6 percent vapor and from 94 
to 9914 percent air by volume. The vapor-space mixture 
in tanks which eliminate breathing will usually have a 
vapor content above 6 percent. 

In time of war the threat of damage from air bombing 
or sabotage presents another problem that must be con- 
sidered in selecting facilities for the storage of volatile 
liquids used for defense purposes. Underground storage 
provides an expensive but satisfactory means of safe- 
guarding such products. In regions where the distance 
from possible enemy air bases makes above ground 
storage relatively safe, the use of tanks equipped with 
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floating roofs is recommended as the best practical pro- 
tection against sabotage. It would be possible for a 
saboteur to start a fire in the space between the rim of 
the roof and the tank shell, but such fires may be 
extinguished with comparative ease before any serious 
damage has been done to the tank or its contents. 


Summary 


The classes of service to which each of the five basic 
types of storage containers are best adapted may be 
summarized briefly as follows: 

1. Atmospheric tanks with fixed roofs equipped with 
conservation vent valves are suitable for products of low 
volatility such as fuel oil, kerosene and heavy crude oil. 

2. Tanks with roofs which provide a variable volume 
vapor space are used most advantageously in these ways: 

A. Breather Roofs provide economical storage for 
light products such as motor gasoline or light crude 
oils in tanks which normally remain full or nearly full. 

B. Balloon Roofs which have a relatively large 
volume afford the lowest cost storage for motor gaso- 
lines and similar products in slow working tanks 

which are filled and then emptied gradually over a 

period of several months. 

3. Floating Roofs provide the most economical means 
for storing motor gasolines, light crude oils and other 
products of similar volatility in active tanks which are 
worked either continuously or intermittently. Floating 
roofs are also recommended for installations in which 
reduction in fire hazard is one of the prime considera- 
tions in selecting the type of tank. 

4. Pressure tanks such as spheres and spheroids 
afford the only practical method for storing natural 
gasoline, iso-pentane, butane and other light products 
which would suffer enormous losses from boiling in 
ordinary storage tanks. 

5. Underground storage is much more costly than 
above ground storage and is used primarily for installa- 
tions in which concealment is necessary for defense 
purposes or where tanks must be placed below surface 
to comply with city ordinances. 

Every proposed installation for the storage of volatile 
liquid products presents a number of problems which 
must be analyzed carefully to determine the type or types 
of storage containers best suited to the job. The charts 
and other data presented herein provide a simple and 
direct means for estimating evaporation losses and 
selecting the type of storage that will provide the 
greatest safety and economy under any given set of 
operating conditions. It is hoped that this information 
will prove helpful to engineers in the petroleum and 
chemical industries. 


Discussion 

J. H. Rusuton (University of Virginia, Charlottes- 
ville, Va.): How do you make the seal on a floating- 
roof tank? 

D. E. Larson: Briefly, the seal consists of a series of 
steel shoes around the edge. The shoes are supported by 
hangers mounted on the deck of the roof and are held 
against the tank shell. Then these shoes are connected to 
the roof by a continuous strip of flexible material. 

This material presents a rather interesting problem 
nd one in which we hope to have future developments 
rom the chemical industries. 

We started out trying everything under the sun. Our 

‘rst seals were not very good. Then we learned of 
‘hiokol, which was reasonably good except that it did 
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not stand up any too well under extreme temperature or 
in the presence of sour distillates. Then we began using 
thiokol on about 50 percent of our roofs and neoprene 
on the other 50. The neoprene is very good, except that 
we cannot get it at the present time. 

T. S. CrawForp (Rhode Island State College, Kings- 
ton, R. I.): I should like to ask what method you are 
using as far as the technique is concerned in determining 
the evaporation losses from large tanks. 

D. E. Larson: That is a very good question. 

The charts I showed, I neglected to mention, are 
based on the average of tests made by several of the 
major oil companies and also tests made by my company, 
and those tests were all made by the vapor pressure 
method of Chenicek and Whitman of Standard Oil 
Company (Indiana). That method has been in use for 
about 10 years and it probably is one of the most accu- 
rate methods, although I believe there are other methods 
in use at the present time which may give equally 
accurate results. 

Z. G. Deutscu (Consulting Engineer, New York, 
N. Y.): I should like to ask Mr. Larson if the last 
chart could be extended or has been extended to an 
additional column showing the effect of a refrigerated 
vent condenser on the cheapest kind of tank. 

D. E. Larson: I assume that you are referring to 
what we call the vapor-recovery system, or the system 
whereby the vapors are taken off and recondensed and 
returned in liquid form to the tank. 

No, I have not covered that. 

Such systems were quite extensive at one time. I don’t 
think they have been used quite so much lately, although 
I know that some companies do have installations of 
that sort. As far as my company is concerned, we are 
usually dealing with a few isolated tanks where such a 
system would not be practical, although it would be prac- 
tical in a large refinery. 

I have obtained some costs on such systems and the 
general impression seems to be—at least from the infor- 
mation that I have obtained—that the average cost of 
recovery is about one cent per gallon recovered. We can 
achieve better results by some of these other methods 
and they are a little bit more flexible. 

R. C. Barpwett (The Chesapeake and Ohio Rail- 
way Company, Richmond, Va.): From a maintenance 
standpoint, I should like to ask Mr. Larson what recom- 
mended practice is in effect to protect the inside of 
these tanks against corrosion. 

D. E. Larson: Speaking for about 100 percent of 
existing insulations, | would say the answer was noth- 
ing; that is, it is not common practice to paint the 
inside of an oil storage tank. 


There is one exception to that. We have at our 
Greenville, Pennsylvania, plant a pickling process; that 
is, phosphoric pickling, where the plates are immersed 
first in a sulphuric bath then in a water bath and finally 
in a phosphoric bath, which neutralizes the sulphuric 
and leaves a protective coating on the plate. Then those 
plates are painted while they are still hot, leaving just a 
small strip at the edge for welding. 

We have not had a chance to obtain much information 
on the actual reduction in maintenance costs effected by 
that method. It was perfected in Europe by the Royal 
Dutch Shell Oil Company and they tell us that while 
the pickling and painting in the shop is rather expensive, 
it will pay for itself in reduced maintenance costs in a 
period of about six years. 

That is all I can give you at the present time. 
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Ventilation Prevents Crankcase 


Sludge Formation 


. formation and accumulation in the 
crankcases of small high-speed gas/gasoline en- 
gines has been prevented by Fletcher Oil Company, 
at its refinery near Wilmington, California. The solu- 
tion to the problem of sludging was discovered by 
cut and try, and rests fundamentally, it is claimed, on 
thorough crankcase ventilation. 

The engines have been operating in the conven- 
tional manner with a flexible steel hose connected at 
one end to the filler pipe and ventilation tube at the 
right front of the units, and connected at the opposite 
end to the shield which surrounds the exhaust pipe, 
intended originally to vent crankcase vapors. Inves- 
tigations proved, however, that no matter how well 
the transfer of vapors was made in this manner, 
small qantities of condensed water vapor collected 
at the engine end of the hose and dropped back into 
sump. 

This discovery led to other investigations, and the 
hose was removed so that vapors might vent directly 
to the atmosphere without benefit or hindrance of 
the tubing. The next discovery was that ventilation 
was retarded to a large extent by the plate which 
had been placed over the gasoline fuel pump opening, 
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and bolted to the engine with the fuel pump studs. 
This plate was next removed and the opening left 
so that breathing and ventilation was obtained at two 
points in the engine without back pressure. 


Before these remedial operations were made on the 
engines, sludge formed in quantities regardless of the 
kind of oil used for crankcase lubrication, and re- 
sulted in rapid plugging of filter elements. Frequent 
breakage of valve springs was attributed to accumu- 
lation of sludge, as this trouble has disappeared since 
the engines have been given ventilation. Rings also 
carboned up rapidly which resulted in blow-by and 
carbonizing of the crankcase which formerly acceler- 
ated the formation of sludye. 


As a further preventative measure which assists in 
maintaining lubricating oil in the desired condition, 
water coils were inserted in the oil sumps and con- 
nected to the cooling circulation to the cylinder jack- 
ets. If certain operating conditions cause the oil to 
become overheated, cool water is passed through the 
coils to reduce the temperature, and if the oil in the 
crankcases is so cool that water vapor is not dis- 
sipated, warm water can be circulated to raise the 
temperature of the oil. 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 7 












With war production objectives far exceeding known 
supplies of materials, a warning has been sounded that 
many plants may have to “patch and pray” in order to 
keep their equipment in operation. That is why it is 
especially important now to use materials, such as 
Revalon condenser tubes, that stand up longer under 
difficult conditions. 

In refinery operations where cooling water velocities 
are high, and especially where saline conditions exist, 
aluminum brass offers high resistance to impingement 
attack and erosion. 

But sound tubes of aluminum brass are not easy to 
produce. There is an art to incorporating aluminum suc- 
cessfully into any copper-base alloy—an art which 
Revere metallurgists have brought to a high state of 
development. 

In addition, Revere Revalon tubes are made by the 
extrusion process from solid cylindrical castings. Any 
internal casting defects tend to concentrate in the 
center of the casting, and are automatically rejected 
through the removal of a central plug of metal prior 
to extrusion. Likewise, any sub-surface imperfections 
or inclusions are left behind in the “skin” of metal 
remaining in the container after extrusion of the tube 
itself. 

Naturally, these manufacturing methods are sup- 
ported at Revere by every scientific means for analysis 
and test that is known to modern metallurgy. These 
highly advanced techniques provide users of Revere 
tubes with a product that is mechanically superior, 
free from surface and internal defects, and highly 
uniform in structure. 


Tensile Strength and Elastic Limit - in 1000 Ibs. per. sq. in. 


Elongation - % in 2" 


Revere condenser tubes and condenser tube plates are 
available in a number of alloys to meet every require- 
ment of industry. The Revere Technical Advisory staff 
is always ready to help with your problems. Write us. 


REVERE 


COPPER AND BRASS INCORPORATED 
Executive Offices: 230 Park Avenue, New York 


Sales Offices and Distributors in Most of 
America’s Major Cities 
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Rockwell B Hardness 


Less need to ‘patch and pray” 


~s REVALON 


condenser tubes of aluminum brass by Revere 



































































































































PHYSICAL PROPERTIES OF 
REVALON CONDENSER TUBE 
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Two Revere plants have received the 
Navy “E” Award for excellence in 


war production. 
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Installation and Maintenance 
of Control Equipment 


E. H. ALEXANDER 
Engineer, Industrial Control Division, General Electric Company 


Axe equipment in daily use, and upon which in- 
dustry depends for continuity of service, requires 
periodic inspection and maintenance. This is espe- 
cially important when plants are running at peak 
capacity and when top production depends upon the 
continuous operation of each and every piece of 
equipment. 


Electric control is no exception to this rule. After 
operating sometimes thousands of times a day, it is 
vitally important that controls be inspected regularly 
and that replacements or repairs be made quickly 
when necessary. Such inspection and maintenance 
pays big dividends by helping to keep up continuous 
production and by preventing costly shutdowns that 
waste the time of men and machines. 

As in all operating equipment, prerequisites to any 
good maintenance program are the proper selection 
and installation of the equipment. 


Selection 


The selection of electric control for a given appli- 
cation depends mainly upon the factors of available 
power, surrounding conditions, and starting condi- 
tions. 


The points to be considered regarding available 
power are: whether alternating-current or direct- 
current power is used; if a-c, the number of phases; 
the voltage; the frequency; and whether a two-, 
three-, or four-wire system is to be used. 


Complete information on any unusual service con- 
ditions should be sent to the manufacturer before 
selecting control equipment. The following is quoted 
from the NEMA Industrial Control Standards: 


a. The use of apparatus in cooling mediums having tem- 
perature higher than 104° F. or at altitudes greater 
than 6000 feet should be considered as special applica- 
tions. 

b. There are further conditions which, where they exist, 
should be called to the manufacturer’s attention. Ap- 
paratus for use in such cases may require special con- 
struction or protection. Among such unusual conditions 
are: 


Exposure to damaging fumes. 

. Operation in damp places. 

Exposure to excessive dust. 

Exposure to gritty or abrasive dust. 
Exposure to steam. 

Exposure to excessive oil vapor. 

Exposure to salt air. 

Exposure to vibration, shocks, and tilting. 

. Exposure to explosive dust or gases. 

. Exposure to the weather or dripping water. 


SORMNAnp wr 


If control equipment is to be used under any of the 
above conditions, apply to the manufacturer for 
recommendations. 
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After the proper control has been selected for the 
job, the next important step is to install it correctly 
and make necessary adjustments before putting it 
into service. 

Unpack the equipment carefully as small parts 
may be thrown away with the packing material. 
Mount the panel vertically, so that the contactors 
will open by gravity when power is cut off. Panels 
should be mounted on a flat surface, and care should 
be taken not to twist the back when mounting. 
Copper grounding terminals are provided on open 
controllers for connecting ground wires to the ap- 
paratus. The conduit connection to the cases of 
enclosed controllers is considered sufficient ground- 
ing protection. 

The sealing surface of the magnet frame and 
armature is spread with grease or oil to prevent rust- 
ing in shipment. The grease or oil should be removed 
when the contactor is put into service, but the sur- 
face should be wiped occasionally with a thin, rust- 
resisting oil. Before power is applied, each contactor 
and relay should be operated by hand to see that the 





Panels should be mounted vertically, so that the contactors will open 
by gravity when power is cut off. They should also be mounted on @ 
flat surface and in a clean, dry spot if possible. 
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FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a Penberthy 
Gage that will meet your needs. These gages are suitable for the 
various pressure and temperature conditions of the oil industry. All 


Penberthy Gages conform with @.P.I.-A.S.M.E. requirements. 


Write for a copy of Catalog 34-A. 


PENBERTHY PENBERTHY Refs 


ransparent DROP FORGED STEEL 
DROP FORGED STEEL LIQUID LEVEL -GAGES 


LIQUID LEVEL GAGES 


Used to observe color and den- 
sity. of liquids under high pres- 
sures, and/or temperatures. 
Construction is exceptionally 
rugged .. . similar to Reflex 
types. 


Liquid shows black — empty 
space shows white. Preferred 
wherever liquid level must be 
easily and positively visible 

. and when liquids are un- 
der high pressure or at high 
temperature. 


PENBERTHY R oflex 


WATER GAGE SET 


Water shows black — steam 
shows white. U-Bolt construc- 
tion is strongest and simplest 
to service. Glass replaced by 
simply removing nuts on face of 
gage ... unnecessary to work 
between gage and boiler. 
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PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular 
glass type gages also avail- 
able in various other metals 
suitable for practically all con- 
ditions. 
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moving parts operate freely and without binding. All 
electric interlocks should be clean and should make 
good contact when closed: 

Resistor boxes should always be mounted with the 
grids in a vertical plane, and should be so located 
that free ventilation is permitted. To keep heating at 
a minimum, it is recommended that six-inch spacers 
be used between boxes when stacked, and that the 
stacks be 12 inches apart. Such an arrangement is 
desirable when continuous or heavy intermittent 
duty is expected, and essential when boxes are 
stacked over six high. Slow-burnirig or noninflam- 
mable wire should be used in connecting to resistor 
terminals, to withstand the heat from the resistor. 


Contactors are designed to operate properly if the 
line voltage is within 85 to 110 percent of the panel 
nameplate rating for alternating-current circuits, and 
within 80 to 110 percent for direct-current circuits. 
Wider ranges require special devices. 

Where there is a continuous 10-percent increase 
in voltage, suitable coils should be ordered, because, 
with this increase in voltage there is an approximate 
50 percent increase in wattage, which greatly in- 
creases the heating of the coil. While this will not 
cause immediate failure of the coil, the deterioration 
of the insulation is more rapid and the ultimate life 
of the coil is shortened. There is also an increase of 
20 percent in the pounding effect, resulting in a more 
rapid deformation of the armature, crystallization of 
the magnet parts, breaking of the contact tips, and 
increased noise. 

The armatures should seal when the proper voltage 
is applied to the coils and should open by gravity 
when the power is cut off. All contact tips should, 
when closed, make line contact near the bottom of 
the face. On opening, the final break will be near the 
top. The rolling and wiping motions when closing 
and opening keep the contacts in good condition. 

Electrical interlocks are adjusted at the factory to 
make contact at approximately the same time that 
the main contactor tips touch, or even a trifle later. 
For some special applications the interlocks may 
make contact before the main tips touch but, in gen- 
eral, the above instructions apply. To change the 
adjustment, loosen the nuts on the front and back of 
the base and screw the stud in or out to suit the con- 
ditions. 5 

Mechanical interlocks are so adjusted that, with 
one contactor in the sealed (closed) position, there 
is a very small play on the other contactor. This play 
must not allow the moving contacts of the second 
contactor to touch the corresponding stationary tips 
when the tips of the first contactor are just touching. 


General Preventive Maintenance 


Now that the control device has been properly 
selected, installed, and adjusted, the maintenance pro- 
gram itself starts. 

A first consideration in keeping control equipment 
in proper working condition is to prevent an accumu- 
lation of dirt, oil, grease or water on the operating 
parts of the control. It is, therefore, advisable to carry in 
stock protective paints for the stationary iron parts, 
and insulating varnish of the proper characteristics 
for the coils. 

Where the air is saturated with moisture, or sub- 
ject to the action of corrosive gases, it is well to in- 
spect and paint the various control parts from two 
to four times a year, depending on the severity of the 
operation conditions. 
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It is often desirable to add heaters or lamps within 
the controller enclosure to prevent condensation of 
excessive moisture. For best results, such heaters 
should be energized continuously, especially when 
the controller is not being used. 

Circuit breakers or contactors are usually of very 
rugged construction. Still, it is best to operate them 
by hand from time to time and check to make sure 
that all of the clearances are normal and that parts 
are working freely. Should parts become worn so that 
adjustments cannot be maintained, new parts should 
be used. Adiustment and cleaning, as well as renewal 
of the tips, is necessary and depends on the fre- 
quency of operation of each device. In the case of 
contactors, for example, the armature should be 
cleaned and checked for free working and the condi- 
tion of the magnet contact surfaces. 

Occasional inspection should be made of all nuts 
and connection wires on panels and resistors, par- 
ticularly when subject to vibration. Close inspection 
of pigtail connections should be made periodically 
since these are of finely woven wire for flexibility. In 
extremely corrosive atmospheres pigtail connections 
have been known to fall apart before there was any 
apparent indication of failure. 

Float switches should be given the best of care, 
especially if they are of the moving contact type. The 
tips should be adjusted and lined up properly and, of 
course, cleaned if any indication of excessive corro- 
sion is noted. The bearings should be made free to 
operate and any tendency towards binding should be 
corrected immediately. 

In float switches of the mercury contact type, the 
mercury tubes should be held tightly in place, and if 
inspection shows that the tubes are becoming dark, 
it may be an indication of air leakage and the tubes 
should be renewed. 


Trouble Shooting 

Troubles are bound to occur in the best of control 
equipment. Knowing what to do about them when 
they do occur will save much precious production 
time. The remainder of this article will discuss some 
of the more common types of trouble which the 
maintenance force encounters with control devices, 
show the causes of such troubles, and explain how to 
stay one jump ahead of them. If the fundamental 
cause of each trouble is understood the remedy will 
quite likely be apparent, and ways will be found to 
lessen the resultant trouble. 

A contactor has several bolted or spring-closed 
contacts. Excessively high resistance at these contacts 
is the cause of the very high temperatures, such as 
212 to 392° F., that may be reached when the con- 
tactor is carrying rated current or less. The most 
likely point of high resistance is at the contact where 
the movable tip makes contact with the stationary 
tips. 

However, high resistance may occur at any of the 
several bolted joints on the contactor. Therefore, if 
one of these devices begins to develop an excessive 
temperature, a millivoltmeter should be used to de- 
termine which of the several joints has a high-voltage 
drop across it. An alternating-current millivoltmeter 
is now available that can be used for checking the 
voltage drop on alteranting-current contactors. 

When the copper contact or contacts that have 
excessive drop across them have been located, cor- 
rection can be made by opening the contact and 
removing the oxide with a file (not with sandpaper 
or carborundum paper). It is unusual to find a high 
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Tube-Turn Welding Fittings protect 
your piping where it counts most! 


At a roller derby, people rush to get seats near the turns for the thrills 
are there! It’s at the turns where the speeding skaters bunch up and 
try to cut off opponents—it’s here where crowding the turns means 
trouble. The same hazard exists in piping systems at the turns, for 
pressure and strain are proportionately increased wherever flow direc- 
tion is changed. That’s why welding with Tube-Turn fittings is the best 
possible protection against piping failures occurring where the danger 
is greatest—at the turns. There is a Tube-Turn welding fitting for 
every piping turn! 
Write for helpful Tube-Turn data book and catalog, 





Tuse Turns, Inc., Loussvmze, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pittsburgh, Cleveland, Tulsa, Houston, 
Los Angeles, Washington, D. C. Distributors in all principal cities, 





In this process industrial plant, the double 


problem of complete protection against leakage 

and other possible piping failures plus the 8 -TJURN 
necessity of a compact piping layout, is easily vaase MARE 

solved with Tube-Turn welding fittings, Tube- 

urn fittings offer the advantages of greater 

strength and safety, faster installation, less 

weight, less pressure loss, less space occupied, 

and a full line of fittings for every welding 

Piping need, 








resistance in a bolted joint unless the contactor has 
previously reached very excessive temperatures. 
However, when excessive resistances are found in 
joints the cause should be removed. 


Since high resistance will most commonly be 
found in the active contact, it is a simple matter to 
inspect these tips weekly or monthly. If the tempera- 
ture is unduly high, the tips should be given a few 
strokes with a file. 


The foregoing comments apply particularly to 
copper contacts because they oxidize readily, and the 
copper oxide formed has a very high resistance. A 
file will remove the oxide and reduce the resistance 
to a low value again. Depending on various condi- 
tions, it may take a short or long time for the forma- 
tion of sufficient oxide to cause excessive heating 
under ordinary types of service. 


However, if sulphur gas is present, a high-resist- 
ance film will develop quite rapidly. To prevent this 
action, the contactor should be mounted in a tightly 
gasketed enclosure case, or immersed in oil. 

Sometimes it is not practicable to keep the resist- 
ance of contacts low by filing them. When it is de- 
sired or necessary to maintain a low resistance of 
the active contact without servicing, a silver face 
can be brazed to the two tips so that the contact 
is made through that metal. Silver will oxidize and 
the oxide has a higher resistance than the pure metal, 
but when heated, silver oxide has the unusual prop- 
erty of reverting back to the metallic form. There- 
fore, silver contacts are self-purifying. 

Electrical interlocks may fail to make circuit because 
of oxidation where copper contacts are used. Some- 
times such failure occurs because dirt gets between 
the contacts. By using one hemispherical and one 
flat tip made of silver, both of these troubles will be 
overcome. The point of the hemispherical tip will 
make contact without trapping dirt particles between 
it and the flat tip, and the use of silver will overcome 
the oxide trouble occasioned by oxidation when cop- 
per contacts are used. 

Excessive wear on the contact tips of a contactor 
indicates that it is operated frequently. For condi- 
tions of this kind, silver should not be used for the 
contacts, because it does not have the ability to stand 
up under this severe service as well as copper. 

If the service is unusually heavy, and if the root- 
mean-square of the current is not more than equiva- 
lent to three fourths of the contactor’s rating, the tip 
can be faced with a certain alloy that will last several 
times longer than copper tips. The cost of this mate- 
rial is high, but its use is sometimes warranted. 

Some maintenance men have the erroneous impres- 
sion that contact tips that have been roughened by 
service should be kept smoothed up so that they will 
carry the load. A roughened tip will carry current 
just as well as a smooth tip. 

Of course if a large projection should appear on a 
tip because of unusual arcing it should be removed. 
However, a tip that has been roughened by ordinary 
arcing need not be serviced. If a copper tip becomes 
overheated, this condition indicates that oxide has 
developed and should be removed. 

A large percentage of contactor-coil troubles can 
be traced back to heating. Therefore, if the tempera- 
ture can be reduced, coil troubles can be greatly de- 
creased. Since the heating of a direct-current coil will 
vary as the square of the voltage, and the heating of 
an alternating-current coil will vary about as the 
cube of the voltage, it follows that coils should be wound 


for. the voltage that exists on the line. If the ambient 
temperature is high, this’ precaution is all the more 
important. 


When an alternating-current magnet, such as a 
solenoid, is supplied with constant-voltage excitation 
it requires a large inrush of current to close the 
armature. When the armature closes the coil current 
drops to a normal value. Sometimes armatures may 
not close because of excess friction or for some other 
reason and the large inrush current may burn out the 
coil within a few seconds. 


Such mishaps can be prevented by the use of a 
thermal cutout to protect the coils. When the thermal 
cutout opens because the armature fails to close, it is 
merely necessary to replace a small link made of two 
pieces of metal held together by a low-melting-point 
solder. 

Resistors are important auxiliaries and are en- 
countered in many types, such as porcelain-tube, 
enameled resistors, open-wound, wire resistors, strip- 
wound, cast-grid, etc. Some types are more likely to 
develop certain kinds of trouble than others. 


Cast grids usually are assembled and held together 
by being clamped on a tie rod. The current passes 
from one grid unit to another across a ground face. 
When too much current, say several hundred 
amperes, is made to flow across these ground sur- 
faces, they may develop high resistance and destroy 
the joint. 

To overcome this difficulty, these joints should 
be cleaned and the current path paralleled. This pro- 
cedure will reduce the current in the middle joints, 
where the trouble usually occurs or is most likely to 
develop. 


Edge-wound or strip resistors usually have their 
terminals either brazed or welded to the strip, 
which prevents excess resistance from developing at 
this joint. In order to provide an adjustable contact 
on this type of resistor, a clamp type of terminal is 
sometimes furnished. However, since the resistor 
may become quite hot at this point, a bad contact is 
very likely to develop. Therefore, if one does develop, 
the best cure is to braze the terminal at the proper 
position. 

The high-resistance cast grids that have a small 
cross-sectional area sometimes give trouble because 
of breaking, especially if they are mounted on 
machines that vibrate severely. The best correction 
for this trouble is to use an edge-wound resistor, 
which is non-breakable. This type is made of corro- 
sion-resisting material that is capable of withstanding 
very high temperatures without scaling. 


The function and importance of relays is too well 
known to need discussion here. To cover all the 
relays used would be an endless task because there 
are many varieties of them. A number of relays have 
been designed to-operate as a function of time. The 
one that was designed first to operate on a time basis 
was the dashpot type. Movement of a solenoid is 
retarded by means of a dashpot, giving a time-current 
relation that is called an inverse-time characteristic. 

The kind of trouble that is inherent in a dashpot 
was the primary reason for the development of the 
other types of timing relays. A dashpot is essentially 
a close-fitting device that is easily affected by dirt, 
gumming of the oil, and corrosion of the close- 
fitting parts. Also the torque of the magnets varies 
with the position of the solenoid armature in its coil. 

If trouble is experienced due to tripping while 
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“... provide for the common defense and general welfare” 


ARTICLE I, SECTION 8, CONSTITUTION OF THE UNITED STATES 


| ee many years the Refining Industry has and many other necessities “for the cofimon 
been providing for the“general welfare” with defense.” Arthur G. McKee & Company are 
constantly improved products and processes. sharing that responsibility by providing a com- 

Today, the Refining Industry has a new plete design, engineering and construction 


responsibility in providing fuel, lubricants service on modern products and processes. 


Arthur ¢. Mckee & Company 


*  Gnginees and Conhackas * 


2300 CHESTER AVENUE + CLEVELAND, OHIO 











starting a motor or shortly after getting up to speed, 
there are three things that can be done: 


1. A heavier oil may be used if the relay almost holds. 


2. A starting contactor can be used that does not include 
the overload relay in the circuit. After the motor is up 
to speed, the running contactor can close and the start- 
ing contactor can open, connecting the overload relay 
into the circuit. This is a rather complicated method, 
but it is sometimes used. 


3. The final alternative is to replace the dashpot with a 
temperature type of overload relay. This is one of the 
reasons why the temperature-type overload relays were 
originally developed. 


Since the function of a temperature overload relay 
is to protect a motor under all ambient temperatures, 
its final temperature should be the same as that of 
the motor—which is 194° F. This means that a motor 
can have a 122° F. rise in a 104° F. ambient. 

Therefore, the relay should just trip if placed in a 
194° F, ambient, or in a pail of water held at that 
temperature. If a relay does not function correctly, it 
should be immersed in a pail of water kept at 194° F. 





Replacing a movable contact on a 2300-volt motor control. Renewal 
parts should be handy at all times = that replacements can be made 
quickly. 
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and adjusted so that it will. The adjustment should 
not be made by bending the thermoflex strip. If this 
method of checking or adjustment does not provide 
the necessary degree of protection to the motor, it 
can be assumed that the size of the relay heater is 
not correct. 


A temperature overload relay does not need any 
such maintenance attention as outlined for dashpots, 
but its use does involve the observation of certain 
precautions. Since it is sensitive to temperature, it 
should not be put in a strong draft, such as that 
from a window or a circulating fan. If it is necessary 
to place it in such a position, it should be shielded by 
a cover. 

Conversely, a temperature overload relay should 
not be located above a source of heat, such as steam 
pipes. In brief, the relay should be in an ambient 
temperature that does not differ greatly from that 
of the motor. 

The third type of relay is used for controlling the 
rate of acceleration of motors and for many other 
functions where a short-time-delay is needed. In the 
escapement type of relay, a pendulum is used as the 
governing means, which makes it necessary to mount 
the relay in a definite position with respect to the 
motion of the pendulum. 

It is not always possible, however, to mount the 
relay in the proper position, and when it is in the 
out-of-true position it is less dependable. Shortening 
the pendulum makes it possible to tip the relay 
further from the vertical, but the shorter pendulum 
results in a shorter time delay. 

To overcome this limitation a new design that has 
a balanced pendulum has been made available. The 
variation in time is obtained by changing the length 
of the stroke. In principle the two devices are the 
same, but mechanically they are quite different. 

If the old-type escapements fail to time properly, 
their mounting position should be checked. However, 
if the application is such that it is difficult to mount 
and keep the relay in the proper position, use of the 
balanced type should be considered. 

Corrosive fumes in many plants, such as those 
manufacturing rayon, coke, sulphuric acid, nitric 
acid, chlorine, and so on, rapidly attack the metal 
parts of control devices and render them inoperative. 

To overcome this trouble all the operating parts 
are frequently immersed in oil in a container capable 
of withstanding the corrosive atmosphere. The con- 
tainer is made either of cast iron or heavy boilerplate 
steel, which is given a protective coating of a paint 
that is capable of withstanding the fumes of gases 
encountered. 

When it is impracticable to oil-immerse a given 
type of control, the equipment is enclosed in a heavy 
case with a tight, gasketed cover. The enclosing case 
is protected with a suitable corrosion-resisting paint. 


Know the Equipment 


Control equipment can be quite simple or very 
complex, and the job of the maintenance man is 
easier if he has available instruction books and wir- 
ing diagrams covering every piece of control and 
every circuit for which he has responsibility. Extra 
coils and contact tips should be kept on hand as well 
as a complete list of spare parts. Maintenance is sim- 
plified considerably if the maintenance man makes 
a practice of becoming thoroughly familiar with the 
circuits and operation of each new controller as i! 
is installed in the plant. 
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Petroleum Division 
Not on ACS Program 


Because of the stress of work in- 
volved in process work in connection 
with butane, styrene and other proc- 
esses, the Division of Petroleum of the 
American Chemical Society will have 
no part in the annual meeting at Buf- 
falo, September 7 to 11. 

A phase of the meeting closely re- 
lated to petroleum will be the four 
sessions of the Division of Rubber. This 
subject was absent from the program 
of the last meeting of the society in 
Memphis last April. This division is 
headed by John N. Street, manager of 
the research division, Firestone Tire & 
Rubber Company, Akron. The final pro- 
gram will include papers on synthetic 
production of rubber. 

Nelson Allen, E. I. du Pont de Ne- 
mours & Company, Buffalo, is chairman 
of the Buffalo meeting. Other members 
of the executive committee are J. F. 
Walker, Jr., R. and H. chemicals de- 
partment of E. I. du Pont de Memours 
& Company, Niagara Falls; W. H. Koch 
of Mathieson Alkali Works, Niagara 
Falls; Professor H. W. Post of the 
University of Buffalo; Hans O. Kauff- 
mann of Buffalo Electro-chemical Com- 
pany, and Lawrence H. Flett of Na- 
tional Aniline & Chemical Company, 
Buffalo. 


New Officials of CGNA 
Take Over for Year 


Officials of the California Natural 
Gasoline Association were inducted into 
office at a meeting of the board of di- 
rectors June 9. W. W. Robinson, Jr., 
chief chemist of The Texas Company 
of California, is president. He was vice 
president last year. Vice president is 
R. W. Heath, Signal Oil & Gas Com- 
pany. 

Chairmen of the committees are: 
R. W. Heath, Signal Oil & Gas Com- 
pany, advisory; R. S. Tulin, Shell Oil 
Company, finance and budget; M. W. 
Smith, Bankline- Norwalk Company, 
auditing; W. W. Robinson, Jr., The 
Texas Company, war activities; Randal 
Maass, General Petroleum Corporation, 
program; John Kunkel, The Fluor Cor- 
poration, publicity; Ben Dumm, Allied 
Supply Company, entertainment; L. L. 
3endinger, Lomita Gasoline Company, 
membership; R. D. Gibbs, Union Oil 
Company, gas report; Don McFaddin, 
Union Oil Company, fall meeting; J. B. 
Taylor, Signal Oil & Gas Company, 
technical; R. R. Crippen, The Texas 
Company, vice chairman of technical 
committee. 

Chairmen of the subcommittees of 
the technical committee are: W. L. 
Cowan, Union Oil Company, gas meas- 

rement; A. J. Bush, Tide Water Asso- 

‘ated Oil Company, fractional analy- 
sis; W. E. Zerini, Union Oil Company, 
iydrogen sulfide; W. B. Parks, Nor- 
valk Gasoline Company, truck gauging; 
D. B. Johns, Standard Oil Company of 

alifornia, physical constants; J. E. 

aurence, Standard Oil Company of 

lifornia, charcoal test; T. G. A. Cook, 

ihe Texas Company, safety; C. L. 

iutchings, Tide Water Associated Oil 

ompany, liquefied petroleum gas; 
Hile, Standard Oil Company of 
ilifornia, editorial and revision; 
iller, Union Oil Company, gas engines 

d compressors. 
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WPB Sets Up Order 
Allocation System 


Materials for refining-plant construc- 
tion are affected by the new allocation 
system set up by the War Production 
Board July 1. It is known as WPB 
Priorities Regulation 10 and specifies 
that each business buying at wholesale 
must use a new code classification for 
all purchase orders and contracts. It 
applies to material previously ordered 
for delivery after July 31. It does not 
apply to retail purchases or to pur- 
chases. by retailers. 

Purposes and application of the regu- 
lation were explained as follows: 

“By applying only at the manufactur- 
ing and wholesale levels, Regulation No. 
10 will make available the information 
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Sept. on what ‘end use’ or eventual use is 
oe ea necessary for intelligent allocations of 
16-18 | National Petroleum Association, materials for war, industrial, and essen- 
Traymore, Hotel, Atlantic City. tial civilian production. 
OCT. “Under the code system, a series of 
5— 9 | National Safety Congress and letter symbols has been adopted to in- 
oo Stevens Hotel, dicate in which classification a pur- 
12-14 | American Society of Mechanical chaser is, such as USA for the Army, 
Engineers, Rochester, New York. USN for the Navy and the Maritime 
12-17 sane edionaiant taidaanee” and Commission, LL for Lend-Lease, FP 
Petroleum Division, Los Angeles. for foreign purchasers, and DP for do- 
25-29 | National Lubricating Grease Institute, mestic purchasers. 
29-31 PO cigs sa of Mining and “In addition, each business is assigned 
Metallurgical Engineers, to a numbered class, although the num- 
Petroleum Division, Austin, Texas. bers have no significance as to the or- 
NOV. der of importance of a purchase. Once 


a business determines in which bracket 
it belongs, it should then place the 


6 California Natural Gasoline 
Association, Los Angeles. 


“ Amey tea proper symbol or symbols on every 
16-18 | American Institute of Chemical purchase order it issues. As a result, 

a, Sa Plaza WPB will know what materials are 
17-21 | National Chemical Exposition and going into the production of tanks, air- 


planes, ships, railroads, petroleum equip- 
ment, office machinery, and so on. 
“The oil industry generally is included 
in the domestic purchaser (DP) group, 
and industry purchase orders and con- 


Industrial Conference, Stevens 
Hotel, Chicago. 

30 | American Society of Chemical 
Engineers, New York. 














Dinieotecs of the California Natural Gasoline Association 
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Left to right, outside of table: J. C. Gilbert, Barnsdall Oil Company; John Rogers, Cooper-Bessemer 
Company; W. D. Smith, Wilshire Oil Company; Ben C. Dumm, Allied Supply Company, chairman entertain- 
ment committee; W. W. Robinson, Jr., The Texas Company, president; W. C. Dayhuff, Standard Oil Com- 
pany of California, retiring president; George L. Tyler, rns J. B. Taylor, Signal Oil & Gas Company, 
chairman, technical committee; George C. McLaren, Standard Oil Company of California; J. S. Fluor, Jr., 
The Fluor Corporation; J. C.. Burks, O. C. Field Gasoline Corporation; N. H. Mull, The Texas Company; 
William Moeller, Jr., Southern California Gas Company. 

Left to right, around inside of table: P. S$. Magruder, General Petroleum Corporation; H. E. Moultor, 
Chanelor-Canfield-Midway Oil Company; A. E. Bell, Continental Oil Company; C. D. Gard, Union Oil Com- 
pany; Randal Maass, General Petroleum Corporation, chairman program committee; D. E. McFaddin, Union 


Oil Company, chairman, fall meeting committee; Harry Fiske, Ingersoll-Rand Company; M. L. Fort, Pacific 
Lighting Corporation. 
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tracts must bear this classification, with 
the percentage symbol assigned the in- 
dustry. This symbol, covering petro- 
leum operations is 9:20, which accord- 
ing to the regulation, identifies ‘all 
companies concerned with the produc- 
tion of petroleum, refining, pipe-line 
construction and operation, storage, and 
retail distribution of petroleum, oil and 
gasoline.’ 

“Thus, any purchase order for mate- 
rials used in those oil activities should 
bear the legend: ‘Allocation Classifica- 
tion DR-9:20—Petroleum.’ 

“The entire range of general industry 
is identified by symbols or number from 
1:00 (aircraft), 2:00 (ships), and on, to 
22:00 (operating supplies and building 


b 


repair and maintenance) and 23:00 (all 
other end uses). 


“With this range of symbols, where 
9:20 applies to petroleum, the construc- 
tion of new buildings or building main- 
tenance and repairs, even for the oil in- 
dustry, would be identified on the pur- 
chase order as DA-21:00 for new build- 
ing, or 22:00 for building maintenance 
and repair... 

“All purchase orders placed by manu- 
facturers, fabricators and primary pro- 
ducers after June 30, 1942, and all such 
orders which call for deliveries after 
July 31, regardless of when they are 
placed, must bear allocation classifica- 
tion symbols. That requirement affects 
oil operators engaged in various activi- 
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HELP WANTED 


In order to complete its file of 
Refiner and Natural Gasoline Manu- 
facturer, the Department of Chemical 
Engineering, The University of Texas, 
Austin, is anxious to obtain copies 
prior to December, 1933. 

Kenneth A. Kobe has written ask- 
ing that the need be placed before 
subscribers, since it is possible that | 
someone may be able to assist the 
university in completing its file. Cor- 
respondence may be direct or the 
publication itself will be glad to 
assist in procuring these copies. | 








ties. Purchases by retailers and by dis- 
tributors for resale are exempt. 

“The classification system, as em- 
bodied in Priorities Regulation No. 10, 
enabled the War Production Board to 
trace the flow of materials in terms of 
end use from primary producers to 
finished products. Knowledge of the end 
use is necessary for intelligent alloca- 
tion of materials to war, industrial and 
essential civilian production. In distrib- 
uting scarce materials among producers 
who contribute most to the war effort, 
the War Production Board must know 
whether they are going into tanks, air- 
planes, ships, railroads, petroleum equip- 
ment, office machinery and so on. 

“In addition to the allocation classifi- 
cation numbers, which supersede a va- 
riety of use classifications now required 
under Materials (“M”) orders, letters 
designated as purchasers’ symbols are 
assigned to broad classes of purchasers 
—Army, Navy, Lend-Lease, foreign, 
and domestic. The oil industry gener- 
ally is included in the domestic pur- 
chaser group, hence the symbol “DP” 
must be placed on each contract or pur- 
chase order along with the classification 
symbol. 

“Under class 9:00 (power, light and 
heat) are gas operations, designated by 
the symbol 9:40. Again quoting from 
Priorities Regulation No. 10, ‘all public 
gas companies engaged in the produc- 
tion and distribution of both natural and 
manufactured gas should place this allo- 
cation symbol on all purchase orders 
for material, equipment and supplies, 
etc., that they issue except for con- 
struction of new buildings and building 
maintenance and repair (see classes 
21:00 and 22:00).’” 


Plan Approved for 
Gulf Coast Plants 


A plan for the full-scale operation of 
Gulf Coast refining plants which are 
making critical war products and assist- 
ance for companies making ordinary 
refined products has been approved by 
the Office of Petroleum Coordinator. 
It was developed by the petroleum in- 
dustry general committee of the Gulf 
Coast district to counteract interference 
with Gulf Coast refining activities at- 
tributable to transportation location. It 
specifically assures all refiners in the 
area the right of proportionate partici- 
pation in the output and disposal o! 
ordinary petroleum products whether or 
not they are producing special war 
products. 

It will apply at first only to seaboard 
plants in the Texas- Louisiana Gu!! 
Coast area. Later if necessary or advis- 
able it may be made applicable to 1"- 


NOW... a low temperature insulation that is 


E.. 


EVER before has there been 
anything like this new addi- 
tion to the Armstrong Family... 
Armstrong’s Foamglas Insulation. 
It’s glass . . . but it’s in a brand- 
new form... cellular... unlike any 
glass you’ve ever seen. It’s made 
up of thousands of tiny airtight 
cells which give it a weight only 
one fifteenth that of ordinary glass. 
And the slight vacuum in these 
cells forms a highly efficient heat 
barrier that makes Foamglas valu- 
able for low temperature insulation. 
Look at these unique qualities 
for service in the low temperature 
insulation field which won Foam- 
glas its place in the Armstrong Line: 
Movistureproof: Resistance to the 
moisture always encountered in low 
temperature work is one of the 
most important requirements for 
an insulation material. Foamglas 
is not only waterproof but even 
more important, it is vaporproof. 
No air-borne moisture can get into 
or through this insulation. Being 
glass, Foamglas will keep its orig- 
Inal insulating value permanently. 


1942_A Gulf Publishing Company Publication 


Structurally strong: Armstrong’s 
Foamglashasacompressive strength 
of 130 lbs. per sq. inch. This means 


that it has a wide range of possi-. 


bilities for use where both insula- 
ting value and structural strength 
are important. 

Fireproof: There is no fire hazard 
with this new material. Like other 
forms of glass it will not burn. 

Permanent: In addition to being 
permanently airproof and moisture- 
proof, Foamglas is proof against 
other forms of deterioration. It is 
verminproof and odorless. 

Workability: Foamglas is easy to 
handle and install. Although light 
in weight, it is strong and rigid. 
It can be sawed and worked with 
ordinary tools. 

Size: Armstrong’s Foamglas is 
made in one size, 12”x 18”. Standard 


ARMSTRONG CORK COMPANY 


Insulation Hea {quarter 





Corkboard * Cork Covering ° 


Temlok ° 
*Reg. U.S. Pat. Off. O.-C. F. Corp. 








thicknesses are 2”, 3”, 414”, and 6”. 

Armstrong’s Foamglas is not a 
priority product. It is made from 
readily available materials. It is a 
permanent addition to Armstrong’s 
Low Temperature Insulation Line. 




























Availability 


Foamglas will soon be available 
in quantity. If you’re considering 
new construction requiring low 
temperature insulation, get com- 
plete facts now about this new in- 
sulation. It may help to simplify 
your construction plans. Ask your 
Armstrong Cork man for specifica- 
tions and erection data for low 
temperature work; or write direct 
to Armstrong Cork Company, 
Building Materials Divi- Ry 
sion, 1001 Concord Street, ® 
Lancaster, Pennsylvania. “& 


Fiberglas* © Mineral Wool Board * Foamgles 
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terior plants in this district. Details of 
the plan were given as follows: 

“The district refining committee of 
the industry will determine for each 
calendar month, on the basis of OPC 
reports and forecasts, the total outlet 
available for refined products from the 
district. On or before the first of each 
month, the OPC director of refining 
will estimate and report to the commit- 
tee the rates at which production of 
petroleum war products is necessary in 
the district. Using this information, the 
committee then will devise a-plan for 
each calendar month for operation of 
refineries in a manner that will: 

“(a) Produce petroleum war prod- 
ucts with minimum refinery runs of 
crude petroleum. 

“(b) Distribute equitably among all 


refineries the remainder of the total re- 
finery outlet available in such manner 
as to give them approximately the same 
percentage of operations. In determin- 
ing this percentage, the base used is to 
be the average crude-oil runs for the 
last six months of 1941. 

“The final schedule of crude runs set 
by the refining committee will be re- 
ported by it to the Gulf Coast district 
transportation commitee, which will ar- 
range schedules for the shipment of 
products. 

“If transportation is not available for 
the full movement of the products pro- 
vided for by the crude-run schedule, 
facilities will be provided, first, for the 
petroleum war products, and second, 
for other products of refineries produc- 
ing war products to the extent neces- 
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steel. 


operation. 





WS) A TNA oe 
V4: ee, | oe; ee 


The Pug Knives shown above tell a graphic story of the unusual wear 
resisting qualities of COLMONOY hard-surfacing alloys and overlay 





1. New, 24 Ib. pug knife, made of high alloy 


2 and 3. Same type, after only 3 months of 
service. Worn beyond efficient operation, 
with over half of blade material worn away. 

4 and 5. Same type. Each blade coated with 
1% Ibs. of COLMONOY No. 6. In constant 
use for over a year, and still in efficient 


COLMONOY alloys are playing an important part in oil production and 
refining operations in the United States, Pump sleeves, plungers, rings, 
wash pipes and many other kinds of equipment used in the oil industry 
are particularly subject to excessive corrosion and abrasion. 


COLMONOY keeps them on the job. 


Write for Full Information 


WALL-COLMONOY CORP. 


BUHL BUILDING, DETROIT, MICHIGAN 
BRANCH OFFICES 
NEW YORK CITY, BLASDELL, N. Y.; CHICAGO; TULSA; WHITTIER, CALIF. 
OTHER BRANCHES IN CANADA 





CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 








sary to enable them to continue pri 
ducing war products. The transporta 
tion then remaining will be distributed 
equitably among all refineries, on the 
same basis that crude runs are distrib 
uted and with the same provision for 
the sharing of any deficiency. 

“Crude-run schedules formulated by 
the refining committee for any calen- 
dar month are to be submitted by it 
to the chief counsel, Office of Petro- 
leum Coordinator, on or before the 
twenty-fifth day of the month preced- 
ing. They will not become effective 
until approved by him and ordered into 
operation by the coordinator or the 
deputy coordinator. 

“Lifting schedules prepared by the 
transportation committee require the 
approval of the director of Transpor- 
tation, Office of Petroleum Coordina- 


Shell Announces New 
Octane Blending Agent 


Shell Oil Company has announced a 
new blending ingredient for high-octane 
gasoline now in commercial production. 
Nature of the synthetic was not made 
public because of military requirements. 
However, it was classed as “more effec- 
tive than any other ingredient in use 
today.” 

Facts that can be made public are 
contained in this part of the announce- 
ment: 

“Tt is possible to convert certain types 
of existing plants over to the produc- 
tion of this essential product in a short 
time. Conversion of some present refin- 
ery facilities to the production of this 
product was accomplished in record 
time. Shell already has one plant, which 
required only three weeks to change 
over, producing this synthetic, and al- 


terations are under way at another 
plant. 
“This was made possible by the 


promptness of the War Production 
Board and the Office of the Petroleum 
Coordinator in granting priorities cov- 
ering the allocation of necessary mate- 
rials. 

“For some time Shell research engi- 
neers have been investigating potential 
ingredients to improve the quality of 
high-octane gasolines, and this chemical 
was found to have unusual qualities. 
Additional research was then necessary 
to establish the operating conditions re- 
quired for the synthesis of this chem- 
ical. The new product was found to 
have an exceptional anti-knock quality 
in the super-charged aviation engines, 
making possible quicker take-offs for 
this country’s pursuit and interceptor 
planes and take-offs with heavier loads 
in bombers. 

“The availability of this ingredient 1s 
exceptionally important at ths time due 
to the increasing necessity for high- 
octane aviation gasolines. It was found 
that it not only makes it possible to pro- 
duce a more powerful fuel, but at the 
same time it is possible to produce 
more aviation gasoline. 

“Shell is contributing its technique on 
the process to the industry through the 
Office of. the Petroleum Coordinator, 
and it is understod that arrangements 
for the conversion of additional units 
are being made. In addition to the ex- 
cellent characteristics of this new !- 
gredient from an anti-knock standpoint, 
the product is a highly satisfactory avia- 
tion ingredient.” 
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a Pure Oil Company Makes 
re Management Changes 


b. Three changes have been made in 
managerial positions of the manufac- 
turing division of The Pure Oil Com- 
pany. Edmund A. McCadden, who has 
n- been superintendent of the Marcus 
it Hook plant has been promoted to man- 


0 ager of terminal and manufacturing 

he operations. He has been in the organi- 

d- zation since 1906. 

ve James C. Megraw, superintendent of 

to the Cabin Creek, West Virginia plant, 

he will become superintendent of the Mar- 
cus Hook plant. His connection with 

1€ the company started in 1912 at Cabin 

1€ Creek. 

rr Davis S. Frank,. a member of the 


refinery control board at Chicago head- 
quarters, has been selected as superin- 
tendent at Cabin Creek. 


Goldsmith Honored 
d By Drexel Institute 


Lester M. Goldsmith, chief engineer 
le of The Atlantic Refining Company, has 
been granted the honorary degree of 
Doctor of Science by Drexel Institute 
of Technology, Philadelphia, his alma 
mater. He was cited as “an engineer of 
national distinction, particularly in the 
field of petroleum transportation, and 
a recognized authority on the propul- 
sion of ships by both diesel engines and 
steam turbines. His contributions have 
rt signally advanced the state of naval 
8 engineering and have greatly promoted 
the welfare of our country in time of 
d peace no less than in time of war.” 


l- Bosworth Is Elected 
Continental Treasurer 


e R. L. Bosworth has been elected 
n treasurer of Continental Oil Company 
m and will make headquarters at Ponca 
- City. His promotion from assistant 


treasurer followed shifting of duties of 
George F,. Smith, who was treasurer 
as well as vice president and will not 
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High-pressure sub-assemblies like this are delivered 
to installation sites, underwriter-approved. 


You: new power-piping installa- 
tions can be obtained with no more 
difficulty or personal attention than any 
factory-made item of major equipment! 

Prefabrication by Grinnell takes over 
all the tough fabrication work . . . per- 
forms it better and faster . . . delivers 
the complete job in convenient ‘“‘pack- 
ages” consisting of sub-assemblies ready 
for immediate field hook-up! 

“Give the Plans to Grinnell’ when 
your piping requirements are roughed 
out. Grinnell engineers are equipped 
by long experience to interpret power 
and processing layouts into super-pip- 
ing systems. Grinnell plants, strategi- 
cally located to serve war industries, 
have every last facility to prefabricate 
simple and complex sub-assemblies . . . 
accurately, efficiently, in least time. 


vssicam ona se GULL 












ORR RI STE 























Get the complete story of this detail- 
saving service. Write for photo-facts 
booklet, “Grinnell Piping Prefabrica- 
tion”. Grinnell Company, Inc., Execu- 
tive Offices, Providence, R. I. Branch 
offices in. principal cities. 
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give all his attention to duties of the 
vice presidency. 

Bosworth has been with Continental 
Oil Company since 1923, when he be- 
came a bookkeeper. He was successive- 
ly accountant and office manager and 
became chief accountant in April, 1929, 
becoming assistant treasurer in 1930. As 
assistant secretary and assistant treas- 
urer he moved to the New York office 
in January, 1933. He has been office 
manager at New York for the past nine 
years, handling financial and subsidiary 
matters, duties similar to those in his 
new position. 

He will be succeeded as manager of 
the New York office by Serge B. 
Jurenev, who has been head of the re- 
search division of the United States 
Department of Justice. 


Poe Heads Natural 
Gasoline Division 


E. Holly Poe, who has been secretary 
of the Natural Gas Section of the 
American Gas Association, has been 
chosen as director of the Natural Gas 
and Natural Gasoline Division of the 
Office of Petroleum Coordinator for 
War. In announcing the new division, 
Ralph K. Davies, deputy coordinator, 
said the new division would “function 
on the same level with other operating 
divisions of this office.” 

“The division,” he added, “will con- 
cern itself with all the problems in- 
volved in the production of natural gas, 
the production and manufacture of nat- 
ural gasoline, and the associated hydro- 











FORCET ABOUT BLOWOUTS ON 
BOMERS ... SEAL "EM RIGHT 





KEARSARGE BOILER GASKETS 
are virtually standard equipment 
for sealing manholes, handholes 
and tube plates. 

They’re tougher and they stand 
up longer. Made of a strong, dura- 
ble asbestos-metallic cloth treated 
with a special heat-resistant com- 

pound, they give a tight seal 


wit KEARSARGE / 


every time—eliminate shutdowns ~ 
for replacement. Their long, eco- 
nomical service is typical of the 
complete line of Johns- Manville 
Packings and Gaskets. 


For full details, write for the 
new J-M Packing Catalog, PK-12A. 
Johns-Manville, 22 E. 40 St., N.Y.C. 
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carbons used in the manufacture of war 
products. 

“It must concern itself with formu- 
lating, in cooperation with the industry, 
plans and programs designed to assure 
the discovery and production of an ade- 
quate quantity of natural gas and nat- 
ural gasoline. In so doing, it must be 
continually mindful of the need for 
carrying forward these activities with 
the minimum use of scarce materials.” 

Upon assuming his new post, Poe 
stated that every effort will be made to 
work with the industry in an over-all 
effort to assure the maintenance of ade- 
quate transportation and _ distribution 
facilities. He expressed confidence that 
the natural gas and natural gasoline 
industries “will give us full coopera- 
tion.” 

“Every segment of the petroleum in- 
dustry is interdependent upon the 
others,” Poe declared. “We shall do 
our utmost to integrate our efforts with 
those of the other divisions of OPC and 
to cooperate with other federal agencies 
that are interested in transportation and 
distribution problems. 

“The natural gas.and natural-gasoline 
industries play an important part in the 
war program, They produce the essen- 
tial components of such. products as 
100-actane aviation gasoline, synthetic 
rubber, and toluene.” 

Poe. has been associated with the 
natural gas and natural-gasoline indus- 
try for 24 years. In 1918 he joined the 
staff of Tidal Oil Company (now Tide 
Water Oil Company). Two years later 
he became associated with Tiger Moun- 
tain Oil Company, and its subsidiary, 
Henryetta Gas Company, of Tulsa, 
where he was in charge of natural gas 
and natural-gasoline operations. When 
Henryetta Gas Company was purchased 
by Central States Power & Light Com- 
pany in 1927, Poe continued with the 
organization in an executive capacity. 

He resigned in 1937 to become secre- 
tary of the Natural Gas Section of the 
American Gas Association, with head- 
quarters in New York. 


Acting Secretary 
Selected for AGA 


Miss Honoria B. Moomaw has been 
appointed acting secretary of the Nat- 
ural Gas Section of the American Gas 
Association. E. Holly Poe, secretary of 
the section resigned to become director 
of the Natural Gas and Natural Gaso- 
line Division of the Office of Petroleum 
Coordinator for War, June 15. 

Miss Moomaw is a graduate of Ran- 
dolph-Macon Woman’s College, Lynch- 
burg, Virginia, majoring in English. 
Her business experience includes retail 
and wholesale selling and sales promo- 
tion; several years as a medical secre- 
tary, and since 1939 secretary to Poe. 


Texas Cycling Plant 
Meter Order Revised 


The Texas Railroad Commission has 
revised its order controlling the opera- 
tions of cycling plants. This is the new 
order issued May 19 which was to have 
become effective July 1. 

The effective date has been extended 
to August 1, and the commission has 
eliminated that section of the order re- 
quiring the metering of gas injected 
into each formation, Low pressure me- 
ters to handle this gas have become 
difficult to obtain, the commission was 
advised. 
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America’s Margi is... 


FUCTILEIR SS UEAID ACE: 


It’s no news to Hitler that this country can turn out an ample supply of gasoline with the extra 

13 octane numbers. Nor is it news that this octane margin is daily working to America’s advantage 

in flying speed and range and load capacity. € Lucky 13! Every iota of today’s expansion by the 
petroleum industry in this direction increases the striking strength of our air arm. While full 
capacity war production places restrictions on the volume of tubing Ohio Seamless can supply at this 
time to the refining industry, we are vitally interested in and identified with the industry’s new 
developments and progress just as we have been in the past. If there are any problems in tubing 
with which our engineers can help, be sure to call on us for the information. € The big 
Victory drive comes first. But we’re keeping an eye also on two important reconstruction 
factors . . . direct descendants of the war program. First, the new developments which high octane 
gas promises for everyday life; second, the new experience and skills Ohio Seamless is now 


gaining which will help make those new developments materialize! 


The Ohio Seamless Tube Company + Shelby, Ohia 





OPC Suggests Economies 
For Steel Use in Refineries 


Suggestions for; the curtailment of 


apparently excessive requirements of 
steel in the erection of ‘refineries sched- 
uled for completion prior to July 1, 
1943, have been offered by OPC offi- 
cials. 

A survey of the material require- 
ments for those plants, they said, indi- 
cate a demand for 352,855 tons of steel 
plate and strip, 202,223 tons of ‘structural 
shapes and 14,249 tons of sheet. 

“Because the industry has been se- 
curing an even flow of steel plate, it 
would appear that the impression has 
gotten about to the effect that the steel 
battle has been won,” it was com- 





Get the exact 


Thickness required with 


mented. “Such is not the case. Steel is 
still a problem. It is not merely a mat- 
ter of rolling, shaping, and fabricating 
steel; it comes right down to ingot pro- 
duction. Curtailment in the use of steel 
is the best way of solving the prob- 
lem.” 

Discussing the particular needs of the 
oil industry, OPC admitted that much 
has been done in curtailing the use of 
plate, but declared continued improve- 
ment is expected. Much of the plate re- 
quired is used for processing tanks and 
for storage, it was pointed out, and it 
was suggested that since storage tanks 
are not needed until the job is complete 
the shipment of tank steel should be 
scheduled so that it will not be deliv- 
ered at the beginning of the job and a 


heavy stainless 
hen a thinner — 






JESSOP a “rene 
Stee 


When buying stainless-clad steel, it is uneconomical and 
wastes vital alloys to use a stainless cladding of greater 
thickness than required for the service intended. The 
patented process by which Jessop SILVER-PLY Stainless- 
Clad Steel is made permits close control of thickness of 


cladding 


enabling you, in many instances to specify 


a thinner cladding than the customary 20%, without loss 


of corrosion resistance. 


Jessop SILVER-PLY Stainless-Clad Steel is furnished with 
degrees of cladding from 5 to 50%. Write for literature. 


*Manufactured under U. S. Pat. Nos. 1,997,538 and 2,044,742 


JESSOP STEELS 


CARBON - HIGH SPEED - SPECIAL ALLOY -. STAINLESS - COMPOSITE STEELS 
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review of existing tanks should be made 
so that, wherever possible, old tanks 
may be used, even if it is necessary t. 
rebuild them. Secondhand tanks pur 
chased from others also should find a 
place in this program, it was said, 

“Modern refinery construction calls 
for installation of steel stairways and 
steel platforms which completely sur 
round the operating equipment,” it was 
commented. “Looking at some of thes<¢ 
installations, one feels like the fellow 
who could not see the forest for trees. 
The operating equipment cannot be seen 
for steel. 

“The practice, however, cannot be 
criticized in normal times. It makes for 
convenience in operation. It contributes 
to safety. But these are not normal 
times. Every pound of steel which can 
be saved by the petroleum industry 
will go into the making of shells or 
tanks or ships. When one compares the 
quantity of structural steel listed with 
the steel plate which has been requested, 
it is not difficult to say that the struc- 
tural steel requirements are excessive. 
The matter should receive further 
study. Ladders can be substituted for 
stairways. Steel platforms are not in 
all cases necessary. 

“The quantity of sheet steel listed is 
not very much. However, any sheet 
steel is more than is necessary. Sheet 
steel can be used only for roofing, for 
side walls, or for the weatherproofing of 
insulation. Transite or the equivalent 
can be had and should be used in the 
erection of buildings. There are any 
number of plasticized materials which 
are suitable for the weatherproofing of 
insulation.” 

It was explained that WPB is allo- 
cating sufficient steel each month to 
permit completion of those petroleum 
refinery projects which are scheduled 
prior to July 1, 1943. However, it was 
stated, considerable difficulty is being 
experienced because of the improper 
distribution of orders among the mills 
which are capable of supplying the ma- 
terial. 

In some instances, it was said, deliv- 
ery of plate falls behind even though 
the orders are scheduled because the 
particular mill with which the orders 
are placed has more work than it .can 
do; in other instances, the orders could 
be readily handled without confusion, 
and in some cases plate deliveries are 
delayed because the purchaser requires 
an unusual width whereas the cutting 
and welding of plate of lesser width 
might very easily fulfill the require- 
ment. 

“Each fabricator, each contractor and 
each principal engaged in the erection 
of these plants could do much towards 
elimination of this difficulty if they 
would first contact the various mills, 
familiarize themselves with the current 
situation, place their orders with the 
mills that can best handle them and 
then file their PD-298 forms accord- 
ingly,” it was asserted. 


Valves 


In connection with war plant con- 
struction, OPC warned that valves will 
be a serious bottleneck despite the fact 
that some of the valve manufacturers 
are not very busy at the moment. 

A circular recently was_ issued in 
which suggestions were made with re- 
gard to steps which might be taken in 
order to avoid a shortage of valves 1” 
response to which the head of one 0° 


Vol. 21, No. 7 


































PROVIDE SAFE, DEPENDABLE DRIVES \. 


FOR ALL EQUIPMENT USED IN REFINING AND CHEMICAL PLAN] 
AVIATION GASOLINE AND RAW MATERIALS FOR SYNTHETIC RUBBER 


s 


gee es ae . 4 
ue. ¥ barnes : i 
5 ’ Fite 




















ial € 





Wagner type HP Explosion Proof motors are-built to operate economically 
and safely in surroundings where atmospheric conditions are hazardous to 
open-type motors. They have been approved by the Underwriters’ Labora- 
tories for Class 1 Group D hazardous locations where gasoline, petroleum, 
naphtha, alcohols, acetone, laquer solvent vapors and natural gas are manu- 
factured, stored or handled. Play safe. Be sure. Protect your plantand 
production, and maintain a 24-hour day schedule without inter- 
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ruption— Specify Wagner type HP Explosion Proof motors. 
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the large manufacturers reported he did 
not have sufficient orders to keep some 
of his shops busy. 

“A further review of our material lists 
clearly indicated that valves will be a 
bottleneck and a serious one at that,” it 
was insisted. “The difficulty at the mo- 
ment comes from the fact that valves 
are amongst the last bits of equipment 
to be ordered for a given project. Gen- 
erally the valves are listed only after 
the engineering work has been com- 
pleted. This practice has proved to have 
been sound in the past. However, today, 
many plants of identical design are be- 
ing erected at several points and there 
would seem to be no reason why valves 
should not be ordered in advance. It is 
suggested, therefore, that valve orders 
should be placed as soon as possible.” 


A recent request to the companies 
for which war plants are building to 
list any spare compressors which might 
be available in their refineries, natural 
gasoline plants. or producing fields, 
which might be utilized in connection 
with war plant construction, located 
compressors totaling 92,000 horsepow- 
er, many of which are being put to 
work. 

The highly satisfactory results of the 
industry, it was said, has prompted the 
planning of further requests in the near 
future for similar listings on all other 
spare equipment and materials. 

Appointment of Reese H. Taylor, for- 
merly president of Union Oil Company 
of California, as chief of the iron and 
steel branch of WPB is of interest to 
the industry, and of immediate import- 





for Greater 
PRODUCTION 


The new Roto Tube Cleaners have the 
power to increase your production because 
they enable you to put your tubular equip- 
ment back on stream hours sooner than was 
ever possible with old type guns. Coupled 
with the increased cleaning power of the 
new Roto motor is the time and labor- 
saving Roto operating air valve. This valve 
enables one man to operate the cleaner 
entirely by himself, and eliminates the de- 
lays caused by signalling a helper to turn 
the air on and off between every tube 
cleaned. Now, more than ever, you need 
the fast, effective results which Roto can 


give you. 
SEE OUR ADV. IN SWEET’S 


The ROTO Company 


NEWARK, N. J. 
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ance is a letter recently issued by him 
on the subject of steel tubing, as fol- 
lows: 

“Because of the critical shortage of 
cold-drawn seamless steel tubing, it is 
essential that its use be confined to only 
those applications where no substitute 
product will serve the purpose. 

“Due to the complex nature of the 
tubing industry, it is felt that many 
users are not familiar with the various 
types of steel tubing which are avail- 
able, and which can be supplied for 
many. uses more readily than ‘cold- 
drawn seamless.’ Wherever possible, 
hot-rolled seamless, electrically welded, 
gas welded, lap welded, butt welded, or 
lock joint tubing must be substituted. 
Design or production engineers, pur- 
chasing agents, and all people concerned 
with the securing of material must give 
this problem very serious consideration. 


“In many instances, ‘cold-drawn 
seamless’ has been used or specified 
without giving due consideration to 


other types of tubular material which 
would be perfectly adequate and satis- 
factory for the intended purpose. 

“Unless, by voluntary action on the 
part of the users of tubing, the capac- 
ity of the cold-drawn steamless tubing 
industry is conserved for only those es- 
sential applications it will be necessary 
for the War Production Board to take 
drastic regulatory action.” 


Price Ceilings Removed 
On Critical Ingredients 


Price ceilings on synthetic rubber, 
aviation gasoline, toluene and materials 
essential to their manufacture have been 
removed by Price Administrator Leon 
Henderson to spur industrial expansion 
deemed necessary to produce an in- 
creasing volume of these war _ necessi- 
ties. 

The action came in an amendment 
(No. 7) to Supplementary Regulation 
No. 1 to the General Maximum Price 
Regulation, and an amendment (No. 
18) to Revised Price Schedule 88, cover- 
ing petroleum and petroleum products. 

Specifically, these amendments except 
from price regulation: 


(1) Aviation gasoline of 91l-octane rat- 
ing or higher; 
(2) Basic materials and components 
used in its manufacture; 
(3) Synthetic rubber, in terms cover- 
ing eight types; 
(4) Basic materials and components 
used in such manufacture; 
(5) Toluene; and 
(6) Base stocks from 
is produced. 
These amendments were made after 
other government agencies had asked 
for the exemptions to further increased 
production of the commodities. The 


which toluene 


. price ceilings are removed, Henderson 


explained, to permit complete price flex- 
ibility during the formative stages ol 
industry expansion to meet critical war- 
time demands. ; 

Aviation gasoline of 9l-octane rating 
or higher already had been excepted 
from provisions of Revised Price Sched- 
ule No. 88 but it still came under ceil- 
ing provisions of the General Maximum 
Price Regulation on May 11. This ceil- 
ing is removed. 

The amendment to Supplementary 
Regulation No. 1 declares that the Gen- 
eral Maximum Price Regulation shall 
not apply to any sale or delivery of the 
following commodities: 
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1. Aviation gasoline of 9l-octane rat- 
ing or higher, as mentioned above; 

2. The following, to the extent sold 
or delivered for use in the manufacture 
of such aviation gasoline: components 
of such gasoline, including but not lim- 
ited to alkylate, neohexane, iso-octane, 
hydrocedimers, isomate, and _ hot-acid 
octanes; iso-pentane, iso-butane, normal 
butane and butylenes; and aromatic 
hydrocarbons and base stocks or frac- 
tions thereof; 

3. Synthetic rubber, including rubber 
of the butadiene-styrene Coplymer, par- 
bunan, neoprene, thiokol, butyl, keroseal, 
flammenol and acrysol types; 

4. The following, to the extent sold 
or delivered for use in the manufacture 
of synthetic rubbers: components of 
synthetic rubbers, including but not lim- 
ited to butadiene and styrene; all hydro- 
carbons and petroleum fractions used in 
the manufacture of butadiene and sty- 
rene, including but not limited to ethyl- 
ene, propylene, butylene, iso-butylene, 
propane, butane and iso-butane; hydro- 
sen, acetaldehyde, acetylene, vinylace- 
tylene, vinyl chloride, vinyl acetate, se- 
bacate esters, phthalate esters, tricresyl 
phosphate, hydrochloric acid, calcium 
carbide, ethylene dichloride, dichlor- 
ethyl ether, sodium polysulphide, bu- 
tylene glycol, and acrylonitrile: 

5. Toluene manufactured from petro- 
leum; 

6. The following to the extent sold or 
delivered for use in:the manufacture of 
such toluene: base stocks from which 
toluene is to be extracted, and selected 
changing stocks to be processed for the 
synthesis of such toluene. 


Gulf Coast Refiners 
Oppose Subsidy Bill 


Gulf Coast Refiners Association, com- 
posed of 14 independent petroleum re- 
finers operating in the Gulf Coast of 
Texas and Louisiana, has gone on rec- 
ord as strongly opposed to Senate Bill 
S-2562, which would create a $500,000,- 
000 War Petroleum Corporation. 

A resolution adopted by the member- 
ship stated government ownership and 
operation of refineries and other phases 
of the oil business was unnecessary. 
The resolution pointed out that refin- 
eries are producing more products than 
can be transported by crippled facilities, 
and therefore should not be criticized 
for reducing runs to stills. The only 
authority the federal government needs 
to insure efficient refinery operations 
and adequate supplies of petroleum 
products is “authority to compensate 
refiners for increased costs due to 
changes in operations, including trans- 
portation,’ the resolution concluded. 


Aviation Gasoline 


Cost Goes Down 


Accomplishments of the petroleum 
industry within the war program were 
iven commendable testimony last 
month when Wright W. Gary, director 
refining for OPC told a Senate in- 
vestigating committee that improve- 
nents in operating technique had re- 
sult d in a ten-fold output increase. 
When the race for 100-octane aviation 
oline started the refining industry 
uld get 3 barrels of this choice motor 
out of 100 barrels of crude oil. 
w it can get 30 barrels of aviation 

‘uel out of 100 barrels of crude oil. 
he fuel once cost 38 cents a gallon. 
the cost is slightly above 12 cents. 
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..- Uniformity is the Essence 
of Filter Fabric Efficiency 


N. matter what other filtering problems you may have, 
unless the filter fabrics you are using possess a high degree of uniform- 
ity you are not likely to attain the results you are seeking from filtering 
operations. Mt. VERNON Extra filter fabrics possess that high degree of ) 
uniformity so eagerly sought by most users of industrial fabrics. They | 
are made from a carefully selected top quality of cotton ... woven on | 
the finest modern loom from yarns that are spun to rigid standards of 
tolerance. Specify Mt. VERNON Extra filter fabrics. They are today’s 
result of more than fifty years industrial fabric making experience. 

















Actual figures on output are no long- 
er made public. The magnitude of the 
war program in.relation to refining, 
however, was given by Ralph K. 
Davies, deputy coordinator, who told 
the committee that the task in prospect 
involves fueling and lubricating 185,000 
airplanes, 120,000 tanks and 18,000,000 
tons of shipping, as well as providing 
fuel and lubricants for much of these 
types of equipment for other United 
Nations. 

Synthetic rubber continued to hold a 
major share of attention in official 
Washington. Testimony of officials in- 
dicated that construction of plants is on 
schedule with every indication that the 
goals set earlier in the year will be 
reached late in 1943 with 1944 output 
at the maximum. 

Within the industry more than 30 


catalytic cracking units are under con- 
struction. All will be completed during 
1943. These units are in several in- 
stances the core of synthetic rubber 
plants, as they will provide either butane 
for two steps of dehydrogenation into 
butadiene or through a change in op- 
erating technique, direct producers of 
butylene, which will be converted to 
butadiene through one step in dehydro- 
genation. 

Butadiene units announced last month 
include one on the Gulf Coast and one 
in the Chicago area. 

Synthetic rubber production is now 
being accomplished by making buta- 
diene and styrene at remote points and 
shipping these to centers of rubber 
manufacture. In the future, however, the 
rubber compounding plants will be built 
adjacent to butadiene units, 





NOW | CAN'T FORGET 


to note the 


Put a Pyrex Broad Red Line 


Gauge Glass in any boiler room, and 


Left, a reproduction from 
an actual unretouched 
color photograph which 
illustrates the appearance 
of the gauge glass from 
directly in froat. 





the water level of your boilers be- 
comes the center of attention. The 
transparent broad red line fused 
directly to the wall of the gauge glass 
is a far better reminder to the engin- 
eer than a string around his finger. 
The resistance of Pyrex brand 
Gauge Glasses to the corrosive action 
of steam insures a longer life of high 


water level 


level visibility. Their machine drawn 
accuracy, their ability to withstand 
maximum working pressures, and 
their remarkable resistance to ther- 
mal shock make that life a more 
useful and economical one. 

Pyrex Broad Red Line, Pyrex Red 
Line, Pyrex High Pressure and Corn- 
ing Standard Gauge Glasses, for ev- 
ery requirement, are stocked by lead- 
ing mill and steam supply dealers. 








“Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N. Y. 
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WPRA Group Meets 
At El Dorado 


The technical group of Western Pe- 
troleum Refiners Association met July 
10 at El Dorado, Arkansas. 

Roy Wilson, Lion Oil Refining Com- 
pany, read a paper on fuel oil specifica- 
tions. The subject was the theme of the 
June meeting at Shreveport when there 
was not sufficient time to complete the 
discussion. This part of the program 
was carried over. 

Hudson W. Kellogg, Ethyl Corpofa- 
tion, discussed, “The Use and Effect of 
the Ice Tower in Gasoline Testing,” at 
the El Dorado meeting. 


Natural Gasoline 
Division Personnel 


With the designation of a separatc 
division for natural gasoline under OPC 
and the naming of E. Holly Poe as 
director, the division personnel has been 
designated as follows: 

Paul Raigorodsky, former assistant in 
the production division, will be assist- 
ant director of the new division. R. W. 
Ducker, who has been with Oklahoma 
Natural Gas Company, will be chief of 
the natural gas section, while James E. 
Pew is slated to be chief of the natural 
gasoline section. He has been senior 


specialist on natural gasoline under 
OPC. : 
J. W. Martin will handle liquefied 


petroleum gas problems. Thomas R. 
Weymouth will be a consultant on nat- 
ural gas problems. 

The three district directors of the new 
division are: district 1; Frank M. Brew- 
ster, director and Virgil F. Bowyer, 
assistant; District 3, D. E. Buchanan, 
director and M. L. Mayfield, assistant; 
District 5, Kennedy Reynolds, director; 
Reed G. Garman, assistant. Mark S. 
Patton is assitant director of District 2, 
in which no director has been named. 
No personnel has been designated for 
District 4. 


Doubling Space for 
Chicago Chemical Show 


Floor space twice as large as _ that 
used for the first National Industrial 
Chemical Conference and Exposition 
has been provided for the second expo- 
sition, which will be held in the Stevens 
Hotel, Chicago, November 17 to 22. 
Attendance of 20,000 is anticipated. In 
addition to the exhibition hall the boule- 
vard room and connection area have 
been added to the space available for 
exhibits. The event is sponsored by the 
Chicago Section, American Chemical 
Society. 

“This assembly will be in the nature 
of a forum with leading authorities im- 
parting their latest discoveries and proc- 
esses in the rapid advancement of ap- 
plied chemistry,” said Victor Conquest, 
chairman of the exposition committee. 

“Never in the history of the industry 
have there been so many new develop- 
ments brought about, of course, by the 
exigencies of the war. Never was a con- 
ference of the leading authorities more 
urgent than. during the present crisis. 
An exchange of ideas is important at 
this time with the United Nations lean- 
ing heavily on the chemical industry 1 
the prosecution of the war. 

“We anticipate the attendance of more 
than 20,000 identified with the chemical 
industry, including research chemists, 
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WESTINGHOUSE OIL-IMMERSED 
LINESTARTERS KEEP MOTORS ON 
THE JOB STEADILY 


Years of continuous operation have proved that West- 
inghouse Oil-immersed Linestarters stand up, give safe 
performance with complete protection in hazardous and 
corrosive atmospheres. Recent construction and design 
changes have made them even better. 

To simplify installation, leads now can be brought in 
from the top, sides, or bottom. 

The control mechanism, designed especially for oil-im- 
mersed operation, is arranged for quick, thorough inspec- 
tion. And to assure maximum safety, the tank cannot be 
lowered until the circuit has been opened, making all exposed 
parts dead. When the tank is down, the switch cannot be 
closed unless the safety interlock is intentionally tripped. 

Maintenance costs are reduced, too. Giant copper con- 
tacts carry heat away rapidly, last longer. 

Westinghouse makes a complete line of oil-immersed 
linestarters and linestarter combinations for controlling 
squirrel-cage motors. 

Call your Westinghouse Representative for complete 
information. Or write today for descriptive folder. Westing- 
house Electric & Manufacturing Co., East Pittsburgh, 
Pennsylvania, Dept. 7-N. J-21227 


IMMERSED MOTOR STARTERS FOR CORROSIVE AND EXPLOSIVE ATMOSPHERES 
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executives of industrial plants, engi- 
neers, purchasing agents, government 
specialists and others who will be af- 
forded the opportunity of making valu- 
able contacts at the show and con- 
ference. 

“It was proved at the first exhibition 
that chemistry offers unusual opportuni- 
ties for showmanship. The show affords 
contacts not ordinarily available to 
salesmen, but vital in the drafting of 
purchase spécifications. Some of the 
most important individuals in the chem- 
ical industry are bending every effort 
to make sure that this year’s exposition 
will be outstanding, in dramatizing 
chemical progress. These men are lend- 
ing their time and energy without re- 
muneration to stimulate interest and 
growth in the chemical industry.” 








Digest of United States Patents 


HEINZ HEINEMANN 





U.S.P. 2,276,526. Process for Refining 
Hydrocarbon Oils. G. H. von Fuchs 
and H. H. Zuidema to Shell Develop- 
ment Company. 

A process for sweetening and desul- 
furizing lubricating oils is described. 
Lubricating oils which are free of as- 
phalt are treated in liquid state at 500 
to 600° F. with cuprous oxide substan- 
tially free of cupric oxide to convert the 
mercaptans to cuprous sulfide which 


YOU CAN STAND BACK 


FOR A CFese-Y READING! 



























. . all-metal temperature gauges 
also provide the ruggedness. . 
the long-life accuracy .. essential 
in these busy days! 


Every step ... every minute... is vital in this 
battle against time. Which explains why WESTON 
all-metal Temperature Gauges have been so 
widely adopted throughout industry. Readily 
mounted at any angle desired, their large gauge- 
type dials can be accurately read from a dis- 
tance. In addition, their simplified all-metal 
construction . . . without liquids or gases... 
provides unusual ruggedness and eliminates 
the common sources of thermometer troubles. 
They stay “on the job” ... maintaining their 
high initial accuracies ... far longer! Available 
in sizes and stem lengths for most needs. Accu- 
racy guaranteed within 1% over entire scale. 
Literature sent on request. Weston Electrical 
Instrument Corporation, 655 Frelinghuysen 
Avenue, Newark, New Jersey. 








WESTON 


ALL-METAL 
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is insoluble in the lubricating oil. The 
cuprous sulfide is then removed in any 
suitable manner. At least one mol of 
cuprous oxide must be used per mol of 
mercaptan. 


U.S.P. 2,263,102. Decolorizing Petro- 
leum Oils. W. A. Porell to Standard 
Oil Company (Indiana). 

A decolorizing clay is wetted with 
about 40 to 110 percent of its weight 
of sulfuric acid (60-95 percent) and the 
lubricating oil is percolated through the 
acid-wetted clay. 


U.S.P. 2,234,549. Process for the Pro- 
duction of Lubricating Oil. H. B. 
Bray. 

Paraffines are separated from the 
non-paraffines in a lubricating oil by 
distillation into fractions of a narrow 
molecular weight range. Each fraction 
is solvent extracted (liquid sulphurdi- 
oxide being the preferred solvent) and 
the raffinates from the extracts are com- 
mingled. 


U.S.P. 2,232,868. Lubricating Oil Addi- 
tion Product and Method of Making 
Same. A. E. Robertson. 

A product is described which can be 
used as a dye for lubricants to give 
fluorescence or cast. Such products have 
so far been made mostly from aromatics 
which are often difficult to dissolve. 
According to the invention, a substan- 
tially: low-boiling liquid aliphatic hydro- 
carbon is heated for a prolonged period 
at 750 to 800° F. with 4.5 to 7 percent 
of phosphorus pentoxide. The catalyst 
is then removed, the product redistilled 
and the residual fraction used as the 
dye. 


U.S.P. 2,267,142. Lubricating Oil Suit- 
able for Internal Combustion Engine. 
W. A. Smith. 

A petroleum lubricating oil is mixed 
with about .001 percent or more of 
quinhydrone. The resulting mixture re- 
sists sludging in engine crankcases and 
is of improved color stability. 


U.S.P. 2,265,851. Lubricant Composition 
Suitable for Use in Diesel and Air- 
craft Engines. G. L. Matheson to 
Standard Oil Development Company. 
In order to lessen engine fouling, 

mineral lubricating oils are admixed 

with .2 to 5 percent of nickel dibutyl 
dithio carbamate or other dithiocarbam- 

ate compounds, containing at least 8 C- 

atoms in alkyl groups and a metal se- 

lected from the alkaline earth of from 
the iron sub-group of the periodic sys- 
tem. 


U.S.P. 2,265,819. Lubricants for Inter- 
nal- Combustion Engines. R. Rosen 
to Standard Oil Development Com- 
pany. 

Purpose of the invention is to reduce 
the deposition of varnish-like materials 
on hot metal surfaces of internal-com- 
bustion engines. This is effected by 
blending a hydrocarbon oil with about 
2 to .5 percent of an oil-soluble or 
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ganodiphosphine compound such as tet- 
raphenyldiphosphine. 


U.S.P. 2,234,581. Hydrocarbon Compo- 
sition Containing Organic Boron Com- 
pounds. R. Rosen to Standard Oil De- 
velopment Company. 

An improvement in lubricating oils 
for internal- combustion engines and 
others subjected to high temperatures 
and severe oxydation is claimed. The 
sludging tendency is reduced, making 
the decomposition products either solu- 
ble or dispersible and reducing the ten- 
dency to precipitate. The improvement 
is obtained by adding compounds of 
boron in which the boron is directly 
joined to at least one C-atom. The or- 
ganic part of the compound may be an 
alkylated hydrocarbon but should pref- 
erably be a cyclic radical (phenyl, 
naphthyl). An addition of .01 percent 
is effective, but .2 percent is generally 
desirable. 


U.S.P. 2,233,426. Lubrication. J. G. Mc- 

Nab. 

It has previously been found desir- 
able to add certain polyvalent metal 
soaps to lubricating oils, particularly to 
those used in Diesel engines. These 
soaps help to maintain the engine in a 
clean condition. The patent claims that 
certain mixed-soap compositions are su- 
perior to compositions containing only 
a single soap. There are three suitable 
groups: calcium and magnesium soaps, 
aluminum soaps and nickel soaps. The 
type of acid used is of importance. Pre- 
dominantly saturated fatty acids with a 
melting point of below 50° are prefer- 
able. A desirable mixture consists of 
lubricating oil and small amounts of 
polyvalent metal soaps selected from at 
least two of the groups of aluminum, 
nickel or alkaline earths. The total 
amount of soaps used should be .1 to 
3.5 percent. Each group should consti- 
tute at least 10 percent of the total 
amount of soap. 


U.S.P. 2,276,341. Lubricating Composi- 
tion. C. F. Prutton to Lubri-Zol De- 
velopment Corporation. 


An extreme-pressure lubricant com- 
posed of a mineral lubricating oil as 
main constitutent and from .1 to 5 per- 
cent of a naphthanate and a separate 
halogenated organic compound of either 
ring or chain type. The naphthanate 
must be oil-soluble. The halogenorganic 
compound is added in amounts of .1 to 
10 percent. 


US.P. 2,236,915. Lubricating Composi- 
tion. F. Norton. 


"he invention serves to increase the 
pressure resistance of lubricating oils 
and to reduce the amount of additives 
required. A lubricating oil composition 
is described which contains 3 percent 
or less of an additive containing phos- 
phorus (to increase pressure stability) 
and 1 or 2 percent or less of ethylene 
dichloride. The halogenated olefine re- 
duces the amount of additive and also 
S as a solvent for sludge and gum. 


U.S.P. 2,264,319. Lubricating Oil Mix- 
ture for Use Under Extreme Pres- 
sure. B. H, Lincoln and G. D. Byrkit 

_ubri-Zol Corporation. 


lubricating oil such as a paraffine- 
il is mixed with about 20 percent 
ss of a halogenated foots oil such 
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SIMPLIFIED REGULATION 


and Wedge-Tight Shut-Off 
of Volume and Pressure 


Materials for Victory start at the drafting board. Non-com- 
plicated designs that closely conform to simple principles such 
as the lever and the wheel are best. 

Butterfly Valves have long been recognized as the ideal type 
for regulation. With the improved R-S design, they are now used 
with equal effectiveness for the SHUT-OFF of any medium that 
flows or is forced through a pipe. Manual or automatic operation 
in sizes to 84-inches and pressures to 300 lbs., for air, gas, water, 
chemicals, oil, steam and semi-solids. 

There are innumerable applications for R-S Butterfly Valves 
in the producing and refining fields. Such installations increase 
regulation and shut-off efficiency while decreasing operating 
costs. Distributors in principal cities are valve specialists and 
will gladly furnish helpful information. 


120 Berkley St. Philadelphia, Penna. 

















The new R-S Catalog No. 10-B 
tells the complete story. Write 
for your copy. 
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20” 125-\lb. American 
Standard Valve, hand wheel 
control. Ball bearing mount- 
ed with stuffing box. Vi- 
brationless vane is_ self- 
cleaning and extremely easy 


As illustrated above, the 
vane closes naturally against 
the body of the valve and 
at the correct angle for 
wedge-tight shut-off. Ma- 
chined to exceptionally close 








tolerances. Substitute met- : to operate. 
als are available to meet Copyright 1942, : 
any operating condition. R-S Products Corporation, Phila. 











BUTTERFLY VALVES 








as a chlorinated foots oil containing 10 
percent or more of Cl. 


U.S.P. 2,265,774. Stabilized Lubricating 
Oils of High Film Strength. B. H. 
Lincoln and W. L. Steiner to Conti- 
nental Oil Company. 

To obtain a suitable lubricant, a hy- 
drocarbon oil is blended with a chlorin- 
ated C-compound like methyl chloro- 
starate (.5 to 10 percent) and with a 
sterol like cholesterol (.001 to 2 per- 
cent). 


U.S.P. 2,233,436. Lubricant. W. L. Stein- 
er to Continental Oil Company. 

For cutting lubricating oils sulphur 
has long been used as an additive. In 
all cases the sulphur is applied in chem- 
ical combination and various disadvan- 
tages results such as odor, inefficiency, 
too high viscosity of the cold lubricant, 
etc. An improvement is claimed by 
blending the petroleum lubricant with 
a true physical solution of sulphur in 
certain suitable solvents. Halogenated 
derivatives of naphthalene are particu- 
larly: desirable solvents. Once in solution 
the sulphur will not be precipitated even 
at low temperatures. Other suitable sol- 
vents are halogen-bearing alkylated aro- 
matics. The quantity of sulphur used 
should vary from .1 to 2 percent. 


U.S.P. 2,276,492. Extreme-Pressure Lu- 
bricant, S. E. Jolly and J. H. Perrine 
to Sun Oil Company. 

When any of the amylbenzines are 
treated with PCl,; in the presence of 
aluminumchloride as a catalyst, a prod- 
uct or products are obtained which ful- 
fill all of the requirements demanded 





of a compound which when added to 
ordinary lubricating oi] to the extent of 
less than 3 percent converts it to an ex- 
treme-pressure lubricant. Any of the 
diamylbenzines treated in the same way 
gives products of equal value as a pres- 
sure lubricant. The main active compo- 
nent seems to be amyl benzene dichlor 
phosphine. This is completely and read- 
ily soluble in lubricating oil, is without 
unpleasant odor, does not corrode metal, 
is insoluble in water, non-volatile and 
stable at high temperature and pressure. 
Between 2 and 3 percent of the active 
component are added to the lubricating 
oil. 


U.S.P. 2,262,773. Lubricating Oil Mix- 
tures Suitable for Use at High Tem- 
peratures and Pressures. B. H. Lin- 
coln and A. Henriksen to Lubri-Zol 
Corporation. 

The addition of .5 percent or more of 
halogenated aromatic substituted fatty 
acid such as a halogenated phenyl acetic 
acid to a lubricating oil results in par- 
ticularly stable mixtures. 


= 
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U.S.P. 2,235,161. Lubricant Capable of 
Carrying Heavy Loads. A. J. Morway 
and J. C. Zimmer. 

Sulphur has been known as a favor- 
able additive to heavy load lubricants 
such as are used for extra-pressure 
gears, cutting, stamping and drawing. 
Objections to the use of free sulphur 
are the large quantities required, the 
fact that the operation temperature is 
often higher than the sulphur melting 
point which causes conglumeration of 
the sulphur and freezing out of larger 
sulphur particles when cooling the mix- 





“Red-Reading- Mercury” tweRMoMeETER 


Why take chances on something as impor- 
tant as Temperature Reading? The right 
temperature controls the ultimate product 
and only an instrument that you can depend 
upon should be used. 
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No. 300-D catalog sent promptly —See page 422 in Refiner 


When every purchase you make today is 
important, be sure your thermometer is a 
PALMER, guaranteed accurate, easy-to-read 
and built for long life. Made by a reliable 
manufacturer, who knows how to build good 
thermometers. 

y catalog. 
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ture. The patent suggests preparation 
of lubricating oils by addition of sulfides 
of phosphorus or mixtures of such sul 
fides. The sulfides are obtained by heat 
ing red phosphorus and sulphur at ele 
vated temperatures. The resulting yel 
low salts melt between 340 and 520° | 
The sesquisulfide is most desirable. The 
phosphorussulfides are suspended in th« 
oil in a particle size from .01 to 1 mm. 
diameter. Solid waxes act as dispersing 
and stabilizing agents. The lubricating 
oil is heated to 200 to 250° F. under 
addition to 1 to 3 percent wax. After 
cooling, .05 to 2 percent of the phos- 
phorus sulfides are added to the mix 
ture. 


U.S.P. 2,262,813. Lubricants Suitable for 
Use Under Heavy Loads. A. J. Mor- 
way and J. C. Zimmer to Standard 
Oil Development Company. 

An unsaturated terpenic compound 
such as partially hydrogenated rosin is 
heated with a phosphorus halide such 
as phosphorus trichloride at a tempera- 
ture of 250 to 375° F. The resulting 
product is then mixed in an amount of 
about 5 to 10 percent with a mineral 
lubricating oil. 


U.S.P. 2,268,232. Lubricants of High 
Film Strength. Wm. A. Whittier to 
The Pure Oil Company. 

A sulphur halide such as_ sulphur 
monochloride is reacted with a _ phos- 
phorustrihalide or P2S;, P:Os, PHs or 
elemental phosphorus. A small quantity 
of the reaction product.is then admixed 
with a fatty acid material such as lard 
oil. 


U.S.P. 2,276,956. Lubricating Product. 
A. H. Gleason and W., J. Sparks to 
Standard Oil Development Co. 
Hydrocarbon oils are improved by 

blending them with addition products of 

high molecular weight unsaturated poly- 
meric hydrocarbons and organic hypo- 
halites. The viscosity is increased and 

a reduction in the viscosity-temperature 

variation obtained. Natural and syn- 

thetic rubber compounds serve as 
polymers and are reacted with esters of 

a hypohalous acid at ordinary or slightly 

elevated temperatures. The molecular 

weight should be above 1,000 and up to 

200,000 and the iodine number should be 

between 20 and 400. The hypochlorites 

of tertiary aliphatic alcohols having 
from 4 to 6 C-atoms are preferred as 
reaction components. The addition prod- 

uct should have a chlorine content of 2 

to 20 percent by: weight. 


U.S.P. 2,263,265. Mineral Lubricating 
Oils. M. F. Fincke and J. H. Bartlett 
to Standard Oil Development Co. | 
The preparation .of oils. of high 

spreading and penetrating ability, suit- 
able for use in working metals is de- 
scribed. An ester of carbonic acid like 
butylcarbonate is dissolved in an amount 
of about 1 to 5 percent in a mineral 
lubricating oil. 


U.S.P. 2,236,910. Synthetic Lubricant. 
B. H. Lincoln, G. D. Byrkit and 
W. L. Stiner. 

The invention relates to the improve- 
ment of materials which are added to 
lubricating oils.so as to increase their 
resistance to oxydation and to the for- 
mation of corrosive compounds. Organo- 
metallic compounds, containing more 
than one metal atom per mol but n0 
metal-to-metal bonds are proposed. 
Compounds of tin are specifically 
suitable. 
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AGAIN DOWTHERM 
AIDS THE WAR PROGRAM! 


EFFICIENCY IN. RUBBER RECLAMATION PROCESS INCREASED 


IN THE VITAL rubber reclamation program controlled high 
temperatures up to 700° F. are essential. Here, DOoWTHERM™*, 
the high temperature, low pressure, heat transfer medium, 
steps into the picture to help relieve our rubber shortage. 
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Unlike old-fashioned, inefficient direct firing methods, the 
DOWTHERM System can be relied upon for closely regulated 
temperatures. [t removes the danger of localized overheating 
of rubber and eliminates costly decomposition. This factor 
is of utmost importance in the carbonization of fibrous 
materials found in used rubber products. Through DOWTHERM, 
the easy removal and separation of these undesirable fibers 
is assured—producing clean, usable rubber stock for our 
war machine. 
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DowTuHERM is the modern answer to many strategic heating 
problems. Consult Dow today for complete details. 











OWTHERM 


Caustic Soda— Liquid, Solid and Flake; Organic Solvents; Phenols, and Sodium Sulphide. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York, St. Louis, Chicago, San Francisco, Los Angeles, Seattle, Houston 





\ *Trade Mark Reg. U.S. Pat. Off. 


OTHER DOW CHEMICALS INDISPENSABLE TO THE REFINING INDUSTRY INCLUDE: 
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WILL IT HOLD? 


AA working pressure of 450 
lbs. per square inch at 
1000° F. is common for G. A. 
“Fluid-Fusion” Welded Ves- 
sels. Equipment produced 
by this exclusive G. A. proc- 
ess is now operating suc- 
cessfully at 800 to 1000 lbs. 
pressure—and much higher 
pressures are quite feasible. 
Unique General American 
manufacturing methods per- 
mit use of extra-heavy walls 
that give a wide safety 
factor under extreme condi- 
tions of pressure, tempera- 
ture and corrosion. 





PLATE AND WELDING DIVISION 


GENERAL AMERICAN 
TRANSPORTATION 


CORPORATION 


Cable Address 
GENTANWELD 


GENERAL Sharon, Pa 


Mii HY 
PLATE & WELDING 
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_ Standard Oil Company (N.J.) Memorandum 


Reviews Rubber Patents 





So much confusion has come about 
concerning synthetic rubber and the pat- 
ents that surround it that it seems ad- 
visable to print the complete memoran- 
dum issued recently by Standard Oil 
Company (New Jersey) owner of sev- 
eral of the patents now pooled for use 
in providing the substitutes for syn- 
thetic rubber. The memorandum was 
issued not as a publicity release but “a 
summary of the facts as we know them 
on patents and the relation between 
patents and America’s hope for syn- 
thetic rubber.” 

The information is basic as to patents, 
a concise history of the synthetic rub- 
ber program as well as record of prog- 
ress in the synthetic rubber program. 
The complete memorandum follows: 


Control of Patented Knowledge 

“Applications for patent—describing 
full knowledge of the process and work- 
ing of the idea to be patented—whether 
they come from domestic or foreign 
sources—go to government. It is gov- 
ernment which issues patents. 

“Government, in time of national 
emergency or war, has the right to take 
over any property of any citizen under 
the right of eminent domain. 

“Since 1910 government has the right, 
even in time of peace as well as war, 
to take over any patent for its own 
use. (The only remedy retained by the 
patent owner is the right to sue for 
compensation or to depend on Congress 
to see that he gets compensation.) 

“Largely through the efforts of 
Franklin D. Roosevelt in 1918, when 
Assistant Secretary of Navy, this right 
of government to use all patents was 
broadened so that not only the govern- 
ment but anyone else acting for it, or 
manufacturing goods for the govern- 
ment, could utilize any patent right 
without consent of the owner or with- 
out any negotiation with him. 

“It is nonsense, therefore, to suppose 
that any company is ‘withholding’ pat- 
ents from government during wartime. 
By law all patents are available any 
time for use of government.* 


Procedure 

“Government can also seize railroads 
or factories or anything else it needs 
for prosecution of war. In actual prac- 
tice, however, government seldom exer- 
cises this right. In the case of patents, 
as in the case of other property, gov- 
ernment ordinarily follows the proce- 
dure of bargaining and negotiation, not 
because it has to follow this method, 
but because it is the fairest and most 
effective in getting results. 


Public Interest 

“When a patent is granted, the knowl- 
edge which it covers becomes public. 
Other inventors are immediately stimu- 
lated in their own efforts to broaden 
that knowledge. Under this stimulation, 
the United States has seen the greatest 
era of invention in the history of the 
world. 

“A patent gives the holder the exclu- 
sive right to exploit the particular 
knowledge defined in the patent for a 


*Act of June 25, 1910, 36 stat. 851. Amended 
act of July 1, 1918, ch. 114, 40 stat. L. 705. 





period of 17 years. Thereafter it is 
added to the sum total of general knowl- 
edge. It is free. Anybody in the world 
has the full and free use of the knowl- 
edge forever after. 

“Some inventions are not patented at 
all, but are kept secret for the very 
reason that when a thing is patented, 
its secret is out—on the road to be- 
coming public property. 


Synthetic Rubber Patents 


“When war came on December 7, 
1941, the following different types of 
synthetic rubber were well-known: 

Neoprene—made only by the patent 
owner (Du Pont). 

Thiokol—made only by 
Chemical Company. 

Koroseal—made only by Goodrich 
Rubber Company. 

Buna—made by Standard Oil Com- 
pany (N.J.) and by two of its li- 
censees, Firestone and U. S. Rubber. 

Ameripol — a product similar to 
Buna made only by Hycar Rubber 
Company, a corporation jointly owned 
by Goodrich and Phillips Petroleum 
Company. 

Chemigum —a product similar to 
Buna made only by Goodyear. 

Vistanex—made only by Standard 
Oil Company (N.J.). 

Butyl—a product not yet in com- 
mercial production, but for which a 
first large plant was then being built 
by Standard Oil Company (N.J.). 


the Dow 


Rubber Reserve Company 

“Before war came, Rubber Reserve 
Company, which had the responsibility 
of protecting the United States against 
possible rubber shortage, had purchased 
large stocks of crude rubber and had 
made plans for the manufacture of syn- 
thetic rubber in the U. S. A. on a large 
scale. 

“It had under construction at the time 
four 10,000-ton defense plants, one each 
to be erected by Goodrich, Goodyear, 
Firestone, and U. S. Rubber Company. 
Rubber to be made in these four plants 
was to be of the butadiene-styrene or 
Buna-S type. Details of the manufacture 
had not yet been settled, but Rubber 
Reserve believed the product would re- 
quire a license under the Buna patents 
which Standard had bought from the 
Germans. Rubber Reserve had _there- 
fore been negotiating the exact terms of 
such a license for several months. 


Terms of the License 


“In October, 1941, terms were agreed 
upon: 

“No royalty was to be paid for the 
first year of operation of the govern- 
ment’s program; 

“One percent was to be paid for the 
second year; 

“A minimum commercial royalty of 
3 percent was to be paid—only if the 
program went beyond two years of ac- 
tual production. 

“(In its commercial operations, Stand- 
ard had previously fixed a royalty scale 
of 5 percent of the sale price for the 
first 100,000 tons to be manufactured in 
the aggregate by all licensees, 4 percent 
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for the second 100,000 tons, and 3 for 
the excess.) 


Patent Pooling 

The Goodyear and Goodrich compa- 
nies, both at that time making Buna 
type rubbers under the names of Chem- 
igum and Ameripol, each had formulae 
of their own which they believed super- 
ior to the one which Standard had pur- 
chased from I. G. Farbenindustrie. 

“Obviously, Rubber Reserve wanted 
all four of its plants operated to the 
best advantage, with full licenses under 
all necessary patents—whether owned 
by Standard. Goodyear or Goodrich. 

“Rubber Reserve therefore proposed 
to the four rubber companies and Stand- 
ard Oil Company that some general 
agreement be arrived at which would 
result in exchange of information be- 
tween the operators of the four defense 
plants and Standard in the use, in all 
plants, of all improvements by all the 
parties in all Buna type rubbers. 

“Rubber Reserve first made this pro- 
posal just prior to Pearl Harbor. In less 
than two weeks it was reduced to a 
contract (dated December i9, 1941) 
known as the ‘Pooling Agreement.’ 


“or 


Pooling Agreement 

“All parties agreed to exchange of 
information and to cross licenses under 
their patents on the production of syn- 
thetic rubbers based on butadiene. 

“Particular rubbers of most interest 
to Rubber Reserve were the Buna type 
butadiene rubbers. Since Standard 
owned very broad patents on Buna type 
rubbers, it was agreed that Standard 
should receive, both on account of op- 
erations for government, and from the 
rubber companies on account of their 
private operations, royalties as follows: 

“One percent of the sale price for 4 
years and 9 months (to government 1 
percent of the sale price for duration 
of the national emergency); 

“Two percent of sales price for the 
next 4 years and 9 months; 

“No more royalties were to be pay- 
able after the expiration of this 9% 
years. (The broadest patents expired 
then, and it was agreed that the licenses 
under all the other patents were to con- 
tinue without payment.) 


Other Synthetic Rubbers 
“Advisability of making the pooling 
agreement a general one to include all 
synthetic rubbers was carefully consid- 
ered during the negotiations. The idea 
was finally dropped as impractical. It 
was known at the time that there were 
least two other types of synthetic 
rubber which Rubber Reserve would 
probably be interested in if an emerg- 
ency should arise. (War had come, but 
} fall of Malaya, Singapore, and the 
Wutch East Indies was not yet antici- 
ted). These were Neoprene and Butyl. 
‘Rubber Reserve had, in fact, already 
le an agreement with the Du Pont 
pany to take over for its own ac- 
count a large Neoprene plant which 
Pont was just constructing in case 
mergency. It was also known that 
dard. was erecting a large Butyl 
which would be a source of 
el.rgency supply for the government. 
ince the making of the pooling 
ment it has also turned out that 
<ol can be used for retreading tires. 
I understood that Rubber Reserve 
n plans to finance construction for 
| kol production.) 
‘eoprene, Butyl and Thiokol were 
n then, included within the pooling 
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WELDQ)LETS: 
THREDQ)LETS 
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How to Improve Flow Conditions 
in Piping Systems with 
Right-Angle Branch Pipe Outlets 


QNLY with Bonney WeldOlets, ThredOlets or Socket-End WeldOlets is it possible to get the 
greatest degree of flow efficiency at 90° branch pipe take-offs. 

Threaded tees, the accepted way of making 90° take-offs until the introduction of welded 
piping, provide flow conditions with such turbulence and friction caused by a sharp change of 
direction. However, installation is costly and unsatisfactory. Fig. 1 shows how the main 
jer must be cut .. . the necessity 

r three threading operations (A) 
which cut away 40% of the pipe. 
In addition there is the strong 
possibility of leaks (B). 


Fig. 2 shows a -to- 
intersection weld a cg. oo 
neither free flow nor strength at 
the junction (A). Sharp, right- 
angle turns (B) definitely restrict 
iw. orse restrictions occur 
pe extends into the main pe (C). Other 
bad features are the large amount of weld uired (D), 
the danger of icicles within the junction or of weld metal or 
scale passing through the system to clog valves and do other 
damage. 

Bonney bate yea ThredOlets 
or Socket-End WeildOlets, Fig. 3 
because of their heavy, external 
rib and wide bases, compensate fcorn 
for loss of strength in the main | 
pipe when the button is removed 
(A) and provide junctions of full 

pe strength which are absolute- 

y leakproof. Free, unrestricted 
flow (B) is provided by their wide, 7 
funnel-shaped intake aperture. They definitely eliminate 
threading and fitting of the main pipe and the sharp 90° turn 
found in pipe-to-pipe intersection welds. 
Standard, stock fittings (outlets from 14,” to 12”) are dro 
forged steel and available for all 


standard 

special r im sizes up to 24” 
x 24”. are suitable for 
every type of piping installation 
=3 and for all commonly pres- 
sures and temperatures. 


Your local distributor will be 
lad to tell you the full story of 
eldOlets, ThredOlets and Sock- 


Fig. 3 
et-End WeldOlets—or write for Bulletin WT29—TODAY. 









Fig. 1 
when the branch 
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THREDOLET 








EASILY INSTALLED 





Then weld the fitting tothe 
main pipe. 


Mark center lines and tack 
the fittings into place. 


Socket-End 
WELDOLET 


Bulletin WT29—20 a 
packed with information 
and data on advanta 
of WeldOlets, Thr 
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Remove the button, which 





Then attach the branch 
WreidOtets inal types of will also permit, inepeeticn sion 
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Your Pumps will Run Longer, 


Better—with Fewer Shutdowns— 


by Installing DARCOVA 


PumMcups! 






A large producer in Odessa, Texas, reports: 
“Tested 4” Duplex Gaso Pump with Darcova Pum- 
cups in one cylinder, and metal piston rings in the other. 
After 140 days, the Darcova Pumcups were still running, 





while the metal rings had been replaced 3 times!” 


@ Thisisanassembly 
of a Darling Piston 
equipped with Dar- 
cova Pumcups. This 
assembly is easy and 
inexpensive to install 
in your present 
pumps. The metal 
parts are machined 
to close tolerances 
for accurate fit of 
cylinder. 


Start now to cut your pumping costs. Your pumps, new 
or old, regardless of present packing will operate with 
more efficiency once this money-saving installation is 
made with Darcova Pumcups. 


Take Advantage of the FREE 
DARCOVA SURVEY SERVICE 


@ Darcova engineers can help you get the most 
from your pumping dollar. Phone, wire, or 
write—or ask any supply store. Darcova offers 
@ complete line of Pumcups, Pistons, Valve 
Cups, Balls and Seats, Seating Cups, Seating 
Rings for oil well and reciprocating pumps. 
















DARLING VALVE & MANUFACTURING CO. 


THE ORIGINAL COMPOSITION CUP 






’BESTOLIFE 


THE PERFECT LEAD SEAL 


WILLIAMSPORT, PA. 


















THREAD AND GASKET 
COMPOUND FOR 
ENGINES AND PUMPS 


‘BESTOLIFE Lead Seal Thread and 
Gasket Compound is saving time, labor 
and money in the Refining Industry 
every day. Here’s why— 


. Prevents galling of pipe threads. 

- Assures quick and easy separation of 
parts. 

. Lengthens life of threads. Will not corrode. 

. Will not pile up. Not affected by vibration. 

. piesedane packing life and prevents scor- 

g: 

. Not affected by heat or cold. 

. ALWAYS FORMS A PERFECT SEAL. 

. Assures tightest joints. 

. Will withstand any necessary pressure 
conditions. 


. CKLY AVAILABLE FROM SUPPLY 
OUSES EVERYWHERE. 


oon veo n= 


— 
oO 


MANUFACTURED EXCLUSIVELY BY 


I. H. GRANCELL 


2905 EAST FIRST STREET. LOS ANGELES, CALIFORNIA 
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USE 
*BESTOLIFE 


On Pipe Threads, 
Flanged Joints, Gas- 
kets, Cylinder Heads, 


Tube Caps, Nuts, 
Studs, Tanks, Com- 
pressors, Boilers, 


Pumps, Fittings, Dy- 
namos, Housings, 
Motors, Exhaust Lines 
or wherever a TIGHT 
JOINT IS NECES- 
SARY. 












program. As of the date of this memo- 
randum, each of these products is manu- 
factured only by its originator, because 
(a) no one else has any experience in 
its production, and (b) the Rubber 
Reserve’s own major program, to be 
participated in by the whole rubber in- 
dustry, was limited to the Buna type 
rubbers—since all the rubber companies 
agreed that this type was the only one 
sufficiently well developed to form a 
safe basis for the main war supply re- 
quirements. 


Butyl, Royalty-Free 

“On March 10, 1942, Standard an- 
nounced that it would be willing to 
license anyone for the production of 
Butyl rubber during the war without 
royalty—and after the war at reasonable 
royalties to be fixed by government 
authorities. 

“This offer was voluntary. It was in- 
tended to promote public interest, and 
especially the interest of the oil indus- 
try, in the production of Butyl rubber. 
The objective was a hope that some 
substantial production of this product 
might be undertaken under private ini- 
tiative, or by some combination of pri- 
vate initiative and government aid, as a 
means of supplementing the basic sup- 
ply of Buna rubber which Rubber Re- 
serve was planning to turn out. 

“(Behind Standard’s offer was the 
company’s determination to do every- 
thing possible, not only to assist direct- 
ly in winning the war, but to prevent 
the ruin of the oil industry and hard- 
ships to millions of motorists in the 
country. Those motorists are the custo- 
mers of all oil companies.) 

“In the announcement of the offer of 
Butyl patents royalty-free, it was stated 
that Standard was convinced that Butyl 
rubber tires would be found satisfac- 
tory for speeds up to 35 miles per 
hour, that they would give 10,000 miles 
under ordinary service, and that the cost 
of supplying rubber of this type was 
reasonable. 


Consent Decree 

“On March 25, 1942, Standard Oil 
Company (N.J.) signed an equity de- 
cree in an anti-trust proceeding. This 
decree had been worked out between 
the lawyers for the government and the 
lawyers for Standard, in which neither 
side acknowledged anything, but both 
sides agreed they would be satisfied to 
dispose of the controversy without ac- 
tual litigation on the lines indicated in 
the decree. 

“As far as synthetic rubber was con- 
cerned these lines were as follows: 

“1. Standard agreed that it would 
charge no royalty on the Buna patents 
for the period of the war, either for 
government or for private operation, 
and that it would license the patents to 
anyone after the war for reasonable 
royalty rates. 

“Only practical effect of this was that 
Standard waived, for the period of the 
war, the royalty of 1 percent of the 
sales price of rubber (about 2 or 2% 
cents on an ordinary automobile tire) 
which the parties to the pooling agree- 
ment had agreed upon. 

“Nothing else of consequence was 
changed, since Standard had already 
fixed a post-war royalty for the gov- 
ernment itself and the parties to the 
pooling agreement, which it would con- 
tinue to collect, and had also fixed a 
general licensing scale for other |i- 
censees (the 5, 4, and 3 percent scale 
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previously referred to)—on the reason- 
ableness of which there has been no 
criticism. 

“2. Under the consent decree, Stand- 
ard’s obligations concerning Butyl rub- 
ber were materially less than those al- 
ready self-imposed by its voluntary offer 
of March 10, which included all Butyl 
patents. By the decree it obligated itself 
to license royalty-free during the war 
only such Butyl rubber inventions as 
had already been actually patented be- 
fore the date of the decree. 

“The obligation under the decree, to 
grant licenses after the war, was also 
limited to patents which were issued 
before the end of the war or based on 
applications filed prior to the consent 
decree. 

“The consent decree therefore had no 
practical effect upon the Butyl rubber 
situation, 

Projects 

“Standard has stood ready and will- 
ing to license anyone under its Buna 
patents as well as its Butyl patents. 
Actually there have been no licenses 
in either case—because the entire re- 
quirements of the country, so far as gov- 
ernment officials are willing to permit 
the diversion of material to the manu- 
facture of rubber plants, are covered by 
the projects which Rubber Reserve has 
already worked out. 

“These projects include: 

“700,000 tons of Buna-type rubbers 
to be made in defense plants by the four 
leading rubber companies as parties to 
the pooling agreement; 

“40,000 tons of Neoprene, to be made 
by Du Pont in a defense plant, com- 
pletely outside of the pooling agree- 
ment; 

“60,000 tons of Butyl rubber, to be 
made by Standard Oil Company of 
Louisiana and Humble Oil & Refining 
Company in defense plants, outside of 
the pooling agreement. 

“The butadiene and styrene necessary 
to this program are being made by 
about 20 oil and chemical companies. 

“There is now, in addition, prospect 
of the production of Thiokol by the 
Dow compagy in a defense plant out- 
side the pooling agreement. 

“Goodrich continue to be exclusive 
producer of Koroseal, entirely outside 
of the pooling agreement and for its 
own commercial business. 

“Standard continues to produce Vis- 
tanex for its own account outside of 
the pooling agreement. 

“Standard, Goodyear, Goodrich and 
Firestone are each manufacturing com- 


mercially Buna-type rubbers for their 
individual accounts, within the cross- 
ensing provisions of the _ pooling 


greement, but not otherwise pooled. 
“Du Pont continues to manufacture 
Neoprene, and Dow continues to manu- 
ture Thiokol, for private accounts 
completely outside of the pooling agree- 
ment. 


Burroughs Goes to 
Houston Shell Plant 


C. Burroughs, who has been assist- 
ant manager of the products manufac- 
turing section at the head office of Shell 
Company, has been named acting 
assistant manager of the Houston refin- 
ins plant. He began with the organiza- 
ti in 1925 as a laboratory worker at 
th. Wood River plant. Prior to going 
. New York he was chief chemist at 
‘Arkansas City and at Houston and 
Chict technologist at Norco, Louisiana. 


( 
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JOHNNY- ON-THE-SPOT 
FIRE FIGHTER 


FOR PROTECTION OF 
YOUR PROPERTIES 


Hs your plant a fire brigade of its own, 
with centrally located equipment avail- 
able for quick action? Looking for a fire 
fighter that slaps oil fires down in a hurry? 

If the answer’s yes, we'll paint your com- 
pany’s name on a new Kidde Trailer Unit. 
This one carries 300 lbs. of carbon dioxide 
with hose reel, specia! nozzle for heavy-vol- 
ume discharge. Has two 15-lb. Kidde portables 
and two pure-water extinguishers to complete 
the armament against smaller blazes. 

When fire breaks out, you just couple this 
Kidde Trailer onto a fast truck and high-tail 
to the trouble spot. Then open the Kidde 
cylinder valves, turn the nozzle release, and 
hit the blaze with a blast of carbon dioxide 
snow-and-gas. You can release the cylinders 
singly, or all at once. 

Want to know more about Kidde Trailer 
Units . . . sizes, weights, prices? Write us for 


full information. 
idde 








FIRE HOW 10 FIGHT IT! 








WHAT ABOUTWATCHMEN? 


Watchmen must be 
courageous, fit, and 
have no physical dis- 
ability. 

Two of America’s 
most spectacular fires 
last year were caused 
by careless watchmen who muffed 
their jobs. Who stands guard in 
your plant? Is he alert, strong, 
responsible? If he’s infirm, aged, 
or irresponsible, find him another 
job. Hire a good man in his place. 
Watchmen are vitally important! 


ie 


x 






FOR SMALL-AREA FIRES 


Small in size, strong 
in its fire-killing wal- 
lop is the Kidde four- 
pounder. It is de- 
signed to extinguish 
those tricky small-area 
blazes in chemicals 
and flammable liquids which must 
be snuffed out fast. 

Trigger-control features the 
Kidde. Aim at the blaze, pull the 
trigger . . . and socko! A blast 
of carbon dioxide snow-and-gas 
smothers the fire guick/ 





Walter Kidde & Company 


Incorporated 
717 West Street Bloomfield, N. J. 














SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 
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Fundamental Physical and 
Chemical Data 


The Heat Capacity and Vapor Pres- 
sure Hysteresis in Liquid Isopentane. 
Isomers Due to Hindered Rotation, J. 
G. Aston AND S. C. ScHUMANN, Jour. 
Amer. Chem. Soc. 64 (1942) pp. 1034-38. 


An exhaustive study of the heat capacity 
of liquid isopentane was made in the range 
180 to 240° K. with a precision of 0.06 per- 
cent. Hysteresis in the heat capacity was 
found for the liquid in this region to a 
degree one hundred times the precision of 
measurement. Simultaneous vapor-pressure 
measurements show hysteresis effects about 
100 times the precision of measurement. The 
authors consider it as possible that the 
results observed are caused by the slow trans- 
fer of one inté the other of the isomeric 
forms made possible by restricted rotation. 


The Heat Capacity and Entropy, 
Heats of Fusion and Vaporization and 
the Vapor Pressures of Isopentane, S. 
C. SCHUMANN, | ASTON AND M. 
SAGENKAHN, Jour. Amer. Chem. Soc. 64 
(1942) pp. 1039-43. 


Thermal data on isopentane from 10° K. 
to the normal boiling point, are needed to 
complete the thermal data on the pentanes 
within the accuracy obtainable by modern 
methods. The heat capacity from 12-290° K., 
the vapor pressure from 240-290° K., the 
melting point, the boiling point, and the heats 
of fusion and vaporization were directly 
determined. An empirical formula was de- 
rived for the vapor pressure over the ob- 
served range of temperature and from it 
values of the boiling point and the heat of 
vaporization have been calculated. The molal 
entropies of the gas and liquid, as well as 
the potential of the torsional motion between 
the ethyl and isopropyl groups in isopentane, 
have been calculated from the data secured. 
The free energies of neopentane, isopentane, 
and n-pentane at 298° K. were calculated 
from these and previously obtained data. 


Sources of Thermodynamic Data, J. 
G. Aston, Ind. & Eng. Chem. 34 (1942) 
pp. 514-521. 


The methods of obtaining free energy data 
for a reaction are: (a) study of an equilibrium 
at two or more temperatures (either directly 
or by cells) together with heat capacities 
over a temperature range; (b) study of an 
equilibrium at one temperature (either di- 
rectly or by cells) together with the heat of 
reaction and heat capacities; (c) study of 
heat of reaction and entropy at one tem- 
perature together with the heat capacities 
over a wide temperature range. The entropy 
values can be obtained by means of the third 
law and the heat of reaction from the heat 
of formation; (d) a method similar to that 
in (c) except that entropies and heat capaci- 
ties are obtained from speetroscopic and 
molecular data with the aid of statistical 
mechanics. The (F° — Eo®)/T and F°/T func- 
tions are useful. The most useful equations 
are given for these methods with an estimate 
of the accuracy required in the primary data. 
The several methods are applied to the hy- 
dration of ethylene and to the isomerization 
reaction, n-butane isobutane. Reactions in 
which the total number of gaseous moles of 
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products differs from that of the reactants 
must be distinguished from those in which 
the total is constant. In the former case the 
equilibrium can be changed easily by pressure 
while in the latter it cannot be so changed. 
Relatively rough thermodynamic data suffice 
in the former case whereas accurate data are 
required in the latter case. The method and 
data available for calculations at higher 
pressures are discussed. 


Thermodynamic Properties of Light 
Hydrocarbons, D. E. Hotcoms annG.G. 
Brown, Ind. & Eng. Chem. 34 (1942) 
pp. 590-602. 


The use of high pressures in the petroleum 
and natural gas industries has made it ad- 
visable to present reliable and useful thermal 
properties of hydrocarbon mixtures at high 
pressures. Numerous data covering the ther- 
mal properties of hydrocarbons have been 
presented in the literature. However, these are 
not referred to a common reference state. 
The authors present the thermal properties 
of hydrocarbon mixtures in the _ pressure 
range from 0 to 10,000 pounds per square 
inch absolute and the temperature range 
from — 200° to + 1100° F. for vapors and 
from 0° to 320° F. for liquids. These are 
given in graphical form. The reference state 
for all enthalpies was selected as liquid at 
zero absolute pressure and 32° F. In making 
heat balances, the enthalpies of liquid and 
vapor streams are simply added or sub- 
tracted after applying any mecessary correc- 
tions for the effect of pressure on the 
enthalpy of the fluid. The charts presented 
include: the specific heat of hydrocarbon 
liquids at one atmosphere pressure, the en- 
thalpy of hydrocarbon liquids at zero pres- 
sure above liquid at zero pressure and 32° F., 
isothermal changes in enthalpy with pressure 
above zero pressure for liquid hydrocarbons, 
latent heat of pure hydrocarbons, relation 
between temperature of hydrocarbon and 
temperature of water at equal molal latent 
heats of vaporization, specific heat of hydro- 
carbon vapors at one atmosphere pressure, 
enthalpy of hydrocarbon vapors at atmos- 
pheric pressure above liquid at zero pressure 
and 32° F., compressibility of natural gases, 
activity coefficients of natural gases, iso- 
thermal changes in enthalpy above zero pres- 
sure for natural gases, isothermal changes in 
enthalpy for hydrocarbons below critical 
conditions, isothermal changes in entropy 
above atmospheric pressure for natural gases, 
enthalpy-entropy diagram for a _ 0.7-gravity 
natural gas. The application of the data pre- 
sented to commercial high-pressure absorber 
and fractionator operations indicates that 
heat balances can be made on such equip- 
ment within the accuracy of measuring tem- 
peratures, pressures, and flow quantities in 
commercial equipment. 


Generalized Thermodynamic Proper- 
ties of Gases at High Pressures, S. H. 
Maron AND D. TurnesuLt, Ind. & Eng. 
Chem. 34 (1942) pp. 544-51. 


Various general methods for the estimation 
of thermodynamic properties of gases at high 
pressures are classified and discussed. Par- 
ticular emphasis is given to the theorem of 
corresponding states, and deductions are made 
from it. A critical resume of graphical gen- 
eralized correlations of compressibilities and 
other thermodynamic properties of gases is 
included. The authors’ work on the generali- 
zation of the Beattie-Bridgeman equation of 
state is reviewed and extended, and equations 
are deducted to show which properties can 
be generalized in terms of Pr and Tr and 


their dependence on these variables. A new 
empirical equation of state of the form 
PV = RT + mP + a2P? + a3P?-+ asP* is pre- 
sented, and generalized equations for various 
thermodynamic properties are deduced from 
it. With this equation it is possible to calcu- 
late, from Te. and Pe of a gas only, the com- 
pressibilities of gases up to 1000 atmospheres 
pressure over a temperature interval of at 
least 1.5-7; the generalized activity coeffi- 
cients deduced from this equation are in 
substantial accord with Newton's generalized 
plots over the same temperature and pressure 
interval. Indications are also given that the 
generalized equations presented will produce 
AS, AH and y over the interval covered by 
the equation with good or reasonable accu- 
racy, and that ACp values may be estimated 
from the equation at Tr = 2.0 or above. 


Prediction of Critical Constants, H. 
P. MEISSNER AND E. M. Reppine, Ind. & 
Eng. Chem. 34 (1942) pp. 521-26. 


The critical temperature, pressure, and 
volume of a substance must be known before 
it is possible to apply relations such as the 
reduced graphical equations of state for gases 
and saturated liquids. Methods for predicting 
the critical constants are of interest not only 
because experimental data are often lacking, 
but because decomposition at lower tempera- 
tures may make the experimental determina- 
tion of the critical point impossible. The 
authors present new empirical relations for 
predicting the critical constants and suggest 
a method of testing the accuracy of these 
predicted constants. The fmethods can be 
applied to any substance that is not highly 
associated and the structural formula of 
which is known. As auxiliary data it is 
necessary to have either the normal boiling 
temperature of the substance in question .or 
the liquid density and vapor pressure at some 
temperature. A table is included in the article 
showing the experimental and calculated 


values for approximately 40 common sub- 
stances. 
The Compressibilities of Gaseous 


Mixtures of Methane and Normal Bu- 
tane. The Equation of State for Gas 
Mixtures, BEATTIE, STOCKMAYER AND IN- 
GERSOLL, J. Chem. Physics 9 (1941) p. 871. 


If an equation of state for mixtures of 
gases can be found that represents the trends 
of the compressibility of mixtures when 
density, temperature and composition are 
varied, it is possible to represent all of the 
thermodynamic properties of gas mixtures. 
To derive such an equation it is necessary 
to have equations for the pure gases and 4 
method of combination of constants for com- 
puting the values of the parameters of the 
mixture from the constants of the pure gases 
and the composition. The authors studied 
methods of combining constants in the Keyes 
and the Beattie-Bridgman equations and 
found that the properties of mixtures of 
gases could be reproduced by an equation 
of state for the mixtures, which equation 
represented the properties almost as well as 
equations represent those of pure gases. The 
compressibility of three mixtures of gases 
could be reproduced by an equation of state 
for the mixtures, which equation represented 
the properties almost as well as equations 
represent those of pure gases. The compressi- 
bility of three mixtures of methane — 
n-butane from 100 to 300° C. and from “= 
to 10 moles per liter, maximum pressure a 
atmospheres, was measured using a stee 
bomb. Data were taken to prove that no 
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but will recover the hydrogen sulfide—a valuable by-product when 
converted to free sulfur or sulfuric acid. 
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such production is commercially profitable. Several refineries have 
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Hydrogen sulfide usually can be recovered more cheaply than sulfur 
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ft decomposition” Niad occurred at the higher 
temperatures. Several methods of combina- 
tion of the constants in the Beattie-Bridg- 
man equation of state were studied, and the 
one giving the best results is stated. 


Applications of Thermodynamics to 
Multicomponent Systems, B. H. Sacre 
AND R. H. Oxps, Ind. & Eng. Chem. 34 
(1942) pp. 526-32. 

Some of the simpler applications of 
thermodynamics to multicomponent systems 
are indicated in the article. The utility of 
the chemical potential or the fugacity of a 
component in the estimation of the phase 
behavior of a complex system is discussed. 
Experimental values of the partial enthalpy 
| of methane, ethane, and propane in liquid- 
7 d Dhace systems containing a hydrocarbon 

liquid of high molecular weight are recorded 

On lines where uninterrupte for a range of compositions and temperatures. 
‘ a ~ P The application of the general energy equa- 
service 1S essential a which tion for steady flow to the passage of hetero- 
zeneous mixtures through branch conduits is 

° . 242 | illustrated, Existing data permit the estima- 

means all lines In these criti- | tion of the fugacity or the chemical potential 
| of many of the common paraffin hydrocar- 

* 4 9 | bons in both gas and liquid phases through- 

cal times... you ll do well to |} out a wide range of conditions. When addi- 
tional information of this nature accumulates, 

it will be possible to estimate the composition 

use these two Lunkenheimer of coexisting phases from the equality of the 
fugacities of each of the components in the 


iron body gate valves. | gas and liquid phases. 


Vavor-Liauid Eauilibria of Nonideal 


‘ Solutions, H. C. Cartson anp A, P. 
They are built to stand up | Cotsurn,’ Ind. & Eng. Chem. 34 (1942) 


pp. 581-89. 
under rough, hard usage o> 418 The paper is offered to point out to the 
Zi h engineer ways of evaluating and extending 
b the availab'e data relative to vapor-liquid 
to Stay tight and to give t e equilibria. Vapor-liquid equilibrium data can 
d 1 * lif be readily evaluated and extended when they 
C- are calculated as activity coefficients. The 
adde ong service lie so ne equations proposed by van Laar, Margules, 
and Scatchard and Hamer, which express 
essary now when replacement the activity coefficients of both compounds 
of a binary mixture as functions of the 
e ° . liquid composition and empirical constants, 
time 1S SO important. are cavab'e of fitting most of the available 
vapor-liquid equilibrium data. Experimental 
data can be examined for accuracy by noting 
h t d the relation of the activity coefficients for 
m n- the equimolal mixture to the terminal values, 
You can use t e oa va and can be smoothed by fitting the data with 
‘ one or another of these equations. With these 
tage in the many places where integrated forms of the Gibbs-Duhem equa- 
tion, complete vapor-liquid equilibria can be 
calculated from measurements of azeotropic 
small gate valves are used. | composition, total pressure or boiling point 
curves, or liquid-liquid solubility. The ter- 
a ° . $ minal values of the activity coefficients and 
Fig. 1640 has wide application the constants of the van Laar equations for 
d a homologous series of alcohols in binary 
‘ mixtures with water or benzene are shown to 
on steam, oil, gas, water an progress regularly with increasing molecular 
- 2 weight. The effect of pressure or temperature 
i ° 644 on the curves of equilibrium liquid and vapor 
gasoline lines and Fig 1 on composition can be calculated. Approximate 
e . procedures for estimating ternary equilibrium 
many corrosive lines. data from those on the three binary systems 
| are given. Liquid-liquid distribution coeffi- 
| cients can be predicted from the activity 
. coefficients. It is hoped that the paper — 
4 show the importance of the measurement an 
Once installed, these quality publication of the complete data on composi- 
tions, pressure, and boiling point required for 


valves will do their part well. calculation of activity coefficients for binary 


and ternary systems. 





* | Chemical Compositions 
And Reactions 


Since virtually all materials used in the manu- The Structures of Methylenecyclobu- 
facture of valves are on the list of critical tane and Hexamethylethane, S. H 
; : BAUER AND J. Y. Beacnu, Jour. Amer. 
materials, valve users are urged to furnish the Chem. Soc. 64 (1942) pp. 1142-47. 

The structures of methylenecyclobutane and 
hexamethylethane were investigated by means 


i : . of electron diffraction. The final results are: 
orders. This will be of mutual helpfulness. in methylenecyclobuteds the carbene, Meet 


are coplanar, four of them situated on the 

average at the corners of a square, the fifth 

on an extension of one of the diagonals. For 

ESTABLISHED 1862 hexamethylethane the theoretical intensity 

THE co. curves for free rotation, and for the eclipsed 
THE LUNKENHEIMER C2: and staggered configurations differ by very 
~~ QUALITY’ little, yet agreement with observation is 


slightly better for the staggered model. 
CINCINNATI, OHIO. U.S.A. However, regardless of which one of these 


NEW YORK CHICAGO three models one uses, assuming that the 

BOSTON PHILADELPHIA central C-C bond is somewhat stretched im- 

EXPORT DEPT. 318-322 HUDSON ST., NEW YORK occa the correlation with the observed 
The Alkylation. of Benzene in the 
Presence of Acid Catalysts, R. L. Bur- 
WELL, Jr, AND S. ARCHER, Jour. Amer. 


Chem. Soc. 64 (1942) pp. 1032-4. 

Partial elucidation of the mechanism of 
the alkylation of benzene by alcohols in the 
presence of appropriate catalysts can Dé 
expected from a study in which an optically 


active alcohol is employed. ‘The alkylation of 


highest possible preference ratings on their 
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devoted to the chemistry 
and practical applica- 
tions of water condi- 
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ATER as it occurs in nature may be 

sparkling and clear—it may even be 
pure enough to drink—but without con- 
ditioning, it is rarely suitable for either 
power or processing needs. 


Betz is an organization of engineers and 
chemists trained and skilled in detecting 
and correcting all qualities of water that 
might limit its usage for any particular 
water application. Betz service includes 
Consultation, Plant Studies, Plant Design 
and Service Supervision for Boiler Water, 
Process Water, Municipal Water, Waste 
and Sewage Disposal. 


Now, as never before, with industry under 
the necessity of attaining the utmost in pro- 
duction with available plant and personnel, 
the matter of correct water conditioning 
becomes of primary importance. In this 
vital field Betz stands ready to render a 
complete service—of consultation, research, 
design and supervision. 
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benzene by optically active s-butyl alcohol 
in the presence of hydrofluoric, sulfuric and 
phosphoric acids .produces’ s-butyl-benzene 
with a definite but very small rotation. With 
sulfuric acid, which is known to catalyze 
the racemizition of s-butyl alcohol, the rota- 
tion was least. With phosphoric acid, the 
rate of alkylation is approximately equal to 
the rate of dehydration to butylene in the 
absence of benzene. Boron trifluoride cata- 
lyzes the alkylation of toluene by cyclohexyl 
fluoride but not by cyclohexyl bromide. 


Manufacture: Processes 
And Plant 


Diffusional Operations in Chemical 
Engineering. Chem. & Met. Report. 
Absorption Theory and Design Calcu- 
lations. E. G. ScHEIBEL, Chem. & Met. 
Engr. 49 (1942) pp. 102-6. 

Development of the diffusional aspect of 
absorption has been carried further, in all 
probability, than that of any other unit 
operation. The author briefly reviews this 
subject, and precents a bibliography of some 
of the more important references. 


Diffusional Operations in Chemical 
Engineering. Chem. & Met. Report. 
Design and Applications of Liquid- 
Liquid Extraction, J. C. Extcin, Chom. 
& Met. Engr. 49 (1942) pp. 110-16. 


Although the princip'es of liquid-liquid ex- 
traction are theoretically based on the con- 
cept of molecular diffusion through two 
liquid fiims, the practical application of this 
conception is_ complex at present. and few 
data are available. The principles of ex- 
traction are briefly discussed, and _ several 
typical applications are outlined. Sixteen 
present industrial applications of  liquid- 
liquid extraction are tabulated, showing the 
object, typical solvents, and products. Repre- 
centation of equilibrium data by means of 
the ternary diagram is described. Methods 
of calculating the number of theoretical 
equilibrium contacts required are reviewed. 
A bibliography is included. 


Diffusional Operations in Chemical 
Engineering. Chem. & Met. Report. In- 
troduction, H. F. JoHNsTone, Chem. & 
Met. Engr. 49 (1942) pp. 78-83. 


Chemical processes and operations are 
limited, not only by the equilibrium condi- 
tions that determine how far the action can 
proceed, but also by the rate-determining 
factors that control the extent to which the 
equilibrium can be apvroached in a given 
time. One of the more important of the rate 
determinants is diffusional transfer of mate- 
rials between phases, and since diffusion is a 
common characteristic of many unit opera- 
tions, it is often the controlling resistance 
of the action. When diffusional transfer 
controls, it fixes the necessary retention 
time in equipment, and hence the equip- 
ment capacity and size. Although the im- 
portance of diffusion has been recognized 
for many years, it is only recently that the 
study of these operations from the diffusion2] 
standpoint has begun to pay dividends in 
better understanding of the operations and in 
the new tools for chemical engineering design. 
Even now information is far from complete, 
but the value of the diffusional approach 
has been demonstrated, and its understanding 
has facilitated design, even when the nece%- 
sary coefficients have not been obtained. 
Sometimes the value is negative, in showing 
that diffusion is not the limiting resistance. 
Prof. Johnstone’s paper introduces a sym- 
posium on the unit operations, and discusses 
the general aspects of them. 


Degrees of Freedom in Multicom- 
ponent Absorption and Rectification 
Columns, FE. R. GitLtitanp anp C. E. 
Reed, Ind. & Eng. Chem. 34 (1942) pp. 
551-57. 

A general analysis of multicomponent inter- 
phase contacting systems is presented to 
illustrate the restrictions and _ limitations 
inherent in any method of rectifier, absorber, 
or extractor process design. This type of 
fundamental analysis is of value to the 
design engineer in formulating specifications 
that are consistent with the _ limitations 
imposed by the general laws governing the 
system in question. Introduction of a third 
component into a binary system, for example, 
results in considerable complication, even 
though the usual simplifying assumptions 
are retained. Experience shows, for instance, 
that having specified feed composition and 
condition, column pressure, and reflux ratio, 
it is no longer possible to specify the com- 
plete composition of distillate and bottoms, 
the concentration of one component in the 
overhead and in the bottoms is sufficient (o 
fix the optimum number of plates absolutely. 
The major difficulties encountered in these 
ealculations arise from the practical neces- 
sity of ‘‘fixing’’ more variables than «ae 
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almost any set of conditions. Single-stage 
ejectors serve for low vacuum applications 
and they are doing an excellent job in literally 
thousands of installations. Higher vacuums 
mean multi-stage units, in which intercon- 
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OSA - stages to avoid rehandling condensable 
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“these types of packing. This is because 





independent in order to expedite the process 
design as a whole. 


A General Method for Calculating 
Diffusional Operations Such as Extrac- 
tion, Distillation and Gas Absorption, 
E. G. SCHEIBEL AND D, F. OTHMER, Trans. 
Amer. Inst. Chem. Engrs. 38 (1942) pp 
339-64. 


A formula is proposed for the calculation 
of diffusion operations such as _ extraction, 
distillation, and gas absorption. The authors 
state that the method is applicable with 
much greater accuracy than the equilibrium 
or experimental data usually warrant, or 
design conditions justify; yet it is simple 
enough so that from several to ten complete 
calculations can be made in an hour on 
similar sets of data. It has been applied to 
hundreds of sets of data of various authors; 
and because of its accuracy, has indicated 
discrepancies hitherto unnoticed, and made 
possible some interesting correlations. Un- 
like other formulae proposed, it is applicable 
to any values of the controlling variables. 
The formula defines Nr, the number of trans- 
fer units required for the given operations, 
as a function of y1 and ye, the terminal con 
centrations one phase, and u and s, two 
readily-evaluated functions of the composi- 
tions in the two phases that may be taken 
directly from a chart. It has two forms; the 
first when s? is positive, which is: 





2 2.3 (y1 — yo) u s 
Nr = log 2 
s u—s 
The second form, when s? is negative, is: 
2(y1 — yo) s’ 
Ny = ———— tan-1 — 
s u 


Minor adjustments of these forms take care 
of conditions when the operating line is 
below the equilibrium line. Three refinements 
are indicated by which the formula can be 
made more exact, to obtain agreement within 
about 2 percent with the graphical solution, 
when the equilibrium data are known with 
sufficient exactness to justify such precision. 


Flooding Velocities in Packed Tow- 
ers, B. R. SarcHet, Trans. Amer. Inst. 
Chem. Engrs. 38 (1942) pp. 283-304. 


The purpose of the investigation was to 
extend the data on the flooding of packing 
to include a new type of carbon ring and to 
show how flooding values vary with the pack- 
ing material. The relative position of visual 
and graphical flooding velocities varies with 
the packing. For small size packings the 
graphical and visual flooding velocities are 
almost identical, but for l-inch clay rings 
and probably other larger packings, the 
visual flooding velocity may be 15-20 percent 
below the graphical. 


Performance of Drip-Point Grid 
Tower Packings. I. Pressure Drop, 
Loading and Flooding, M. C. Motsrap, 
R. G. Asspey, A. R. THomMpsOoN AND J. F. 
McKinney, Trans. Amer. Inst. Chem. 
Engrs. 38 (1942) pp. 387-409. 

Measurements of pressure drop, loading 
and flooding have been made on three types 
of drip-point ceramic grid packing in con- 
tinuous-flue and crossed-flue arrangement. 
Air rates ranged from 600 to 9000 Ib./(hr.) 
(sq. ft.) and water rates from zero to between 
12,500 and 25,000 Ib./(hr.)(sq. ft.) depending 
on the packing. Comparable data have been 
secured on the 3x3-inch size of partition rings 
and single- and triple-spiral rings, 1-inch 
Berl saddles and 1xl-inch Raschig rings. It 
was observed that below loading the pres- 
sure drop was proportional to the 1.8 to 2.0 
power of the gas velocity; between loading 
and flooding this increased to the 3 to 4 
power, and above flooding the _ pressure 
drop was again approximately proportional 
to the square of the gas velocity. At loading. 
the pressure drop per foot of height of grid 
packing is 0.4 to 0.6 lb./sq. ft. depending on 
the water rate. For 3-inch single-spiral rings 
the pressure drop at loading is about 4 to 9» 
times these values; for 1-inch saddles and 
l-inch rings it is about 10 times the same 
values. It is suggested that the loading-point 
is more significant than the flooding point 
as a guide in the design of towers — 

the 
pressure drops in normal operation are low 
as compared with those at the flooding-point. 


The Effect of Operating Variables on 
the Performance of a Packed Column 
Still, D. W. Duncan, J. H. Korro_t AND 
J. R. WitHrow, Trans. Amer. Inst. Chem. 
Engrs. 38 (1942) pp. 259-81. 


The purpose of the investigation reported 
was to study the effect of the vapor-liquid 
ratio, V/L, concentration of vapors entering 
the column, rate of throughput, and slope of 
the vapor-liquid equilibrium diagram upon 
(H.T.U.)ov, and to establish, if possible, a 
simple method of correlation. Five binary 
systems were studied. All runs were made on 
a 5-inch diameter column packed with %-inc 
carbon Raschig rings to a height of 9 feet. 
Vapor-liquid ratios, V/L, varied from 1.0) to 


Refiner & Natural Gasoline Manufacturer—V ol. 21, Ne. 7 








U.O.P. isomerization process 
multiplies isobutane supply 


That means increasing production of 100- 
octane gasoline for Uncle Sam’s fighting flyers 


In producing 100-octane gasoline, one impor- 
tant step is alkylation That means combining 
olefin molecules with isoparaffin molecules 
catalytically to make a product called — 
that is more valuable than either 


Isobutane is the paraffin that combines read- 
ily with the olefins, and the supply of natural 
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2.75. Compositions of vapors to the column 
varied from 0.07 to 0.80 mole fraction of the 
more volatile component. It was found: 
(1) that straight line relationships were 
obtained when (H.T.U.)ov was plotted versus 
Me, the average slope of the vapor-liquid 
equilibrium curve, with V/L, the vapor-liquid 
ratio, as the parameter. (2) The H.T.U. 
increased rapidly with a decrease in rate of 
throughput, for total reflux below certain 
critical rates of throughput. Above this criti- 
cal rate, the H.T.U. was negligibly affected 
by the rate of throughput. (3) A straight line 
relationship was found between the mass 
transfer coefficient, Kya, and Vm, the rate 
of throughput for total reflux at constant 
m,. This, with pressure drop data, permitted 
the prediction of optimum throughput rate. 


Limiting Flow in Liquid-Liquid Ex- 
traction Columns, F. H. BLANDING AND 
J. C. Exern, Trans. Amer. Inst. Chem. 
Engrs. 38 (1942) pp. 305-338. 


The existence of an upper limit, com- 
monly termed the “flooding’’ point, on the 
permissible flows through contacting columns 
in which two fluids pass counter-currently 
and the role of this factor in fixing the mini- 





mum operable column diameter are _ well 
recognized. However, flooding in liquid-liquid 
columns has received little or no systematic 
experimental study. The authors briefly re- 
view such work as has been reported, In the 
present investigation the flooding of both 
spray and packed type extraction columns 
was studied with two different solvent-water 
systems. Flooding velocity data are reported 
for a 3-inch diameter by 5 foot high glass 
column with a high interfacial system 
(solvent-naphtha-water) and a low interfacial 
tension system (methyl isobutyl ketone-water) 
and for several different sizes of entrance 
drops and types of packings. The effect of 
entrance design on flooding was studied. This 
is shown to be of controlling importance in 
determining the true flooding points of 
liquid-liquid columns. The behavior of 
liquid-liquid columns in the flooding region 
is described and the true flooding point de- 
fined. 

Avoiding Formation of Hydrocarbon 
Hydrates, BEcHTOLD, Chem. & Met. 
Engr. 49 (1942) pp. 136-7. 

When transmission systems and plant 


equipment were operated at low pressures, 
the occurrence of hydrates in the field was 
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less frequent than under present conditions 
when relatively high pressures are commonly 
used. Under low pressure it is necessary that 
low temperatures be reached before hydrates 
would form and become stable. At higher 
pressures it is found that solids appear at 
temperatures considerably above 32° F.; in 
fact, it is quite possible to have natural gas 
hydrates at temperatures in the neighborhood 
of 50° F. with pressures of 500 pounds per 
square inch. The factors influencing hydrate 
formation are discussed. Methods of control 
are considered and discussed. It is now 
general practice to preclude the possibility 
of forming hydrates by dehydrating the gas. 
Pressure throughout the system will be the 
determining factor in selecting the proper 
process for maintaining sufficiently low dew 
point with respect to water. 


The Durability of Organic Finishes 
on Iron and Steel, E. E. Hatts, The 
Industrial Chemist, April (1942) pp. 104-6. 

Much knowledge is apparently available 
upon the process and technique used in the 
finishing of iron and steel work with enamel, 
paint or lacquer relating to the type of 
medium to be employed, the number of 
coats to be specified, and the method of 
application. In fact, engineers are able to 
specify precisely the finish formulation re- 
quired for particular classes of work under 
specific service conditions with reasonable 
reliability in much the same manner as they 
specify design materials, heat treatment, 
welding and fabrication procedures. Methods 
of test are briefly reviewed. A new rapid 
method has been evolved by use of which 
quick answers can be obtained. This method 
is based upon the electrochemical aspect of 
the corrosion of iron, and utilizes a potentio- 
metric method of recording the progress of 
deterioration; an amplification system for 
discerning the small changes that occur 
under mildly corroding conditions is used. It 
is not claimed that this method is fully 
comprehensive or free from its own peculiar 
difficulties, but it is believed that the method 
is of considerable value. The method and 
procedure are briefly described. 


Products: Properties and 
Utilization 


Optical Rotation of Petroleum Frac- 
tions, M. R. Fenske, F. L. CARNAHAN, 
J. N. Breston, A. H. CAser Anp A. R. 
RESCORLA, Ind. & Eng. Chem. 34 (1942) 
pp. 638-46. 


The rotatory power of distillate fractions 
from an Oklahoma crude is first evident in 
the gas oil range and reaches a maximum in 
the lubricant portion. Commercial neutral 
oils from several crudes of various geographi- 
eal origins evidence rotational maxima of 
widely different values in distillate fractions 
of about the same molecular weight and 
boiling point. As a primary means of con- 
centrating optically active material, frac- 
tional solvent extraction seems to be less 
effective than fractional distillation, but the 
situation is reversed for secondary operations 
or for fractions that have originally been 
concentrated in optically active components 
by distillation. A neutral oil subjected to 
treatment with anhydrous aluminum chloride, 
clay, or sulfuric acid or to engine service 
changed little in rotation. The persistence of 
this characteristic in various refining pro- 
cedures and in service makes it of value in 
the tracing or in the identification of lubricat- 
ing oils. 


The Development of a Capillary Vis- 
cometer—to Measure Viscosities in Ex- 
cess of 10 Poises, A. H. Nissan, Jour. 
Inst. Petr. 28 (1942) pp. 41-56. 


Absolute capillary viscometers are in use 
that are capable of yielding high degrees of 
accuracy when the viscosity of the liquid to 
be measured is comparatively low. As the 
viscosity increases, the degree of accuracy 
decreases because of the larger effect of 
small errors in measurements. An apparatus 
is described for the measurement of viscosi- 
ties in excess of 10 poises. The liquid under 
investigation was forced through a horizontal 
straight glass tube while the pressure drop 
across the tube, the rate of flow of the 
liquid, and the temperature of the bath were 
recorded. Various parts of the apparatus are 
described in some detail. The average of the 
results obtained did not differ by an amount 
greater than 2 percent from any one indi 
vidual result. 


Design for Rectifying Column, E. O 
RAMLER AND J. H. Simons, Ind. & Eng 
Chem., Anal. Ed. 14 (1942) p. 430. 


For the rectification of materials boilins 
in the range —60° to +10° C. there is nee 
for a small low-temperature column that ca! 
be readily moved about the laboratory or pv 
away when not in use. The authors descril 
such a column that has been_ successfull 
used with liquids boiling at —30° and — 
Cc. It is a simple modification of the colun 
described by Simons in 1938. 
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OUR GREAT WAR MACHINE 
RUNS ON OIL- 








See that it gets the Best 


“4 # keene: all types of bearings are running at top 


speed! More acute than ever is the need for 





7 MAXIMUM 


decolorizing efficiency high quality lubricating oil. 
JM AX ay M- SUPER FILTROL provides the “polish” that means 
better oil. Let us send you complete information 
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NEW EQUIPMENT FOR THE MODERN PLANT 








Induction Motor 


GENERAL ELECTRIC COMPANY 

General Electric Company, Schenec- 
tady, New York, has introduced a new 
line of polyphase induction motors in 
sizes from 1 to 20 horsepower, NEMA 
frames from 203 to 326 inclusive. 

Labeled as suitable for Class II, 
Group E locations, the new line should 
find extensive use in the rapidly grow- 
ing number of plants handling magne- 
sium, particularly where fine magnesium 
dust is encountered. 

The new line has been developed to 
meet a need brought about by the ex- 
tensive use of magnesium and aluminum 
in war production. In many cases, mo- 
tors are being subjected to these metals 
in the form of fine powder, as used in 
incendiary bombs and for other military 
purposes, or from castings during grind- 
ing or polishing operations. Since these 
dusts are extremely combustible, they 
present a hazard classified by the Na- 
tional Electrical Code as Class II, 
Group E, requiring special motors and 
control, 

The design of the new line of motors 
is based on a series of tests recently 
initiated by G.E. at the Underwriters’ 
Laboratories, Inc., in which a sample 
15-horsepower, 1800-r.p.m. motor was 
subjected to a cloud of fine magnesium 
dust while operating under heating and 
cooling cycles simulating several years’ 
operation in an industrial plant. 

These motors are totally enclosed, 
with a nonventilated construction in the 
smaller ratings and a fan-cooled con- 
struction above 2 horsepower. Simple 
cast-iron end shields,+stator frames, and 
fan housings make possible dust-tight- 
ness without complicating assembly or 
disassembly. 

Other features of the new line include 
nonsparking bronze external fans, rela- 
tively straight and smooth external ven- 
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G-E Motor 


tilating passages (for fan-cooled mo- 
tors) to facilitate cleaning, permanently 
sealed-in leads, and a rotating labyrinth 
seal at the shaft opening. 


Paint 
AMERICAN-MARIETTA COMPANY 

American- Marietta Company, 43 East 
Ohio Street, Chicago, has a new paint 
product, Valdura Singlekote, which 
primes, seals and finishes in one coat. 
Interior surfaces that may be coated 
are plaster, concrete, brick, wallboard, 
wood, wall paper and metal. 

Valdura Singlekote combines the hid- 
ing power and economy of water-type 
paints with washability, durability and 
performance of oil-type coatings. It 
may be applied to surfaces previously 
coated with calcimine or casein paints, 
providing the old covering is bonded, 
or tight to the wall. While it easily 
covers dirt, it is not recommended for 
use on oily or greasy surfaces. High 
hiding power permits coverage of dark 
surfaces with a single coat, and the 
product is self-leveling. It sets within 2 
hours, dries within 12 hours, and pro- 
vides a dead-flat finish when viewed at 
a 90-degree angle. 
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Level Control 
FISHER GOVERNOR COMPANY 


Fisher Governor Company, Marshall- 
town, lowa, has announced an improved 
type of displacement Level-Trol that 
offers greatest- sensitivity, quicker ac- 
tion, freedom from service requirements 
and ease of adjustment. It is available in 
float gage or internal float type con- 
struction for handling all liquids at all 
pressures, temperatures and_ specific 
gravities. 

Level-Trols can be used for level 
control, interface level control, level in- 
dication, or specific gravity control. 
Pilot is 100 percent pneumatic in opera- 
tion—all linkage, pivot points and other 
sources of friction have been eliminated, 
reducing operating power to an abso- 
lute minimum. Pilot relay speeds action 
of diaphragm valve in response to level 
change in vessel, resulting in extreme 
sensitivity control. 





Displacement Type Level-Trol 


Level position adjustment permits 
positive controlling of level at any de- 
sired point within length of float while 
the throttling range adjustment makes 
it possible to vary the amount of level 
change necessary to stroke the dia- 
phragm valve. 

New design features include inconel 
torque tube construction that eliminates 
stuffing box packing and lubrication. 
Torque tube is supported by stainless 
steel knife edge bearing that is free 
from gumming and sticking. Small ro- 
tary shaft turns on precision-ground 
ball bearing inside the pilot case. 

Stainless or plated carbon steel float 
is freely suspended, free from lost mo- 
tion, and from friction-causing guides. 
Float lengths from 14 to 120 inches. 
Fisher Level-Trols are available in five 
types for all service conditions. 


Sight Feed Bubbler 
THE MERIAM COMPANY 

The Meriam Company, Cleveland, has 
developed a_ sight-feed bubbler for 
adaptation in continuous operation of 
liquid-level gages. Further application 
where a sight indicator is required gives 
it application in purging lines giving 
visible evidence of gas flow, in noting 
the presence of undesirable gases and 
in use in conjunction with flow meters 
for the measurement of corrosive mate- 
rials. 

In operation, the bubbler bowl is filled 
with liquid. The rate of bubbling is 
adjusted by means of a stainless stee! 
needle valve at the top of the unit. All 
air or gas passes the needle valve be- 











It pays to review your 
reclamation policies 


Intormation supplied by “Refiner and Natural Gasoline Manutacturer” 


Today refineries are finding that old equipment often 
may be repaired and reused, or converted at little 
cost to other uses. 

It pays to review old reclamation standards; they 
may be obsolete today. One company formerly 
junked pipe lengths under 6 feet but now reclaims and 
reuses lengths of 3 or 4 feet. It also recently fished 
$3300 worth of pipe fittings and valves from a junk pile 
and reclaimed them at a total labor cost of only $660. 

Old equipment may serve new purposes. One re- 
finery dismantles obsolete stills and rolls the still 


sheets flat for miscellaneous sheet steel. Anotmer uses 
burned-out carbon steel cracking tubes as stanchions 
and guard rails. 

Dirty laboratory equipment can be reclaimed. Oily 
sample bottle corks are being washed and reused, 
with large savings in cork. Cans used for asphalt 
samples are cleaned with naphtha and reused. 

Protect dismantled equipment — particularly ma- 
chinery, valves, fittings, small steel parts — from 
weather and rust. Clean them — grease them — save 
them! 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM + “‘CALCIUM MOLYBDATE” 
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POWELL 
VALVES 


ca Y 
CORBETT -WALLACE 


A complete line of 
Powell Valves for re- 
finery, pipe line and 
production needs. 


See Powell Valve ad- 
vertisement on oppo- 


site page. 



















BELOW: Corbett-Wallace orporatio 
warehouse. It is well stocked with 
the latest facilities for expeditin 
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Quality Products Plus Engineering Assistance 


SAWYER AND WINTER STREETS ° 
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For Uninterrupted, Trouble-Free Service... Match 
Methods, Metals and Materials With the Job 


As far as corrosion problems are concerned, 
refiners now realize that it will take plenty 
of “know how” to keep plants producing the 
products so vital to the American war effort. 
Each problem has its own distinct peculiari- 
ties: and the increased value of time during 
the emergency, combined with shortages of 
metals, will allow no “guesswork” when these 
peculiarities are dealt with. Our recommenda- 
tions are based on 25 years of experience in 


the field of service. 


Inquiries Cordially Solicited 


Pumps 
Pipe 

Valves 
Fittings 


Tanks 





TULSA, OKLAHOMA 


CORROSION RESISTING 


EQUIPMENT 
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PETROLEUM DICTIONARY 


By HOLLIS P. PORTER, A Registered Engineer 


3RD REVISED EDITION 

This new edition of PETROLEUM DICTIONARY has been much improved. 
changes in the vocabulary of this industry have made additions and 
enlargements of the book necessary. 

This book grew out of demands for some source of definitions for terms 
used by the petroleum industry. Previous editions have gone into the hands 
of executives, engineers, students of Petroleum Engineering, manufacturers, 
brokers and advertising agencies. It should be in the library of every one 
interested in the petroleum industry. 

263 pages @ 354] words and terms defined © Size 6x9 © Price postpaid $3.00 


THE GULF PUBLISHING COMPANY 


P. O. DRAWER 2608 


HOUSTON, TEXAS 
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Meriam Sight Feed Bubbler 


fore entering the bubbler tube inside the 
bubbler bowl. 

The Meriam sight-feed bubbler, with 
bowl of molded pyrex glass (2% inches 
in diameter and 3% inches deep) is 
good for line pressures up to 30 pounds 
per square inch; of plastic, for pres- 
sures up to 100 pounds. It is sturdily 
built of brass or semi-steel construction 
for lasting, trouble-free operation. 

The bubbler is available in two types 
—ring type and strap type to meet all 
needs depending upon the application, 
corrosion resistance necessary, and pres- 
sure requirements. The ring type (illus- 
trated) has the bubbler bowl fastened 
to the body by means of a packing 
ring held in position by 6 screws. The 
strap type has the bubbler bowl fastened 
in position by means of a clamping 
screw at the bottom of the swinging 
strap. Whereas the former unit has 
been designed for greatest unobstructed 
vision of the bubbler bowl, the latter 
unit allows convenient and quick re- 
moval of the bubbler bowl. 


Glass Insulation 
ARMSTRONG CORK COMPANY 

Armstrong Cork Company, building 
materials division, Lancaster, Pennsyl- 
vania, has introduced a new form of 
glass, which is fire-proof, vapor proof 
and water proof. It is a product which 
requires no priority regulations and is 
suitable for insulating low-temperature 
processing in petroleum refining. It is 
made up of thousands of air-tight cells 
and weighs only one fifteenth as much 
as ordinary glass. 

The unusual cellular structure of 
“Foamglas” results in the formation of 
a slight vacuum within the cells that 
provides a highly efficient barrier to the 
passage of heat. In addition, Foamglas 
—which is manufactured in block form 
—offers a positive solution to the mois- 
ture problem always prevalent in the 
low - temperature field. Atmospheric 
pressure tends to force moisture-bearing 
air from the hot to the cold side of in 
sulated construction. When the dev 
point is reached, moisture is deposited 
within and on the surface of :nost in 
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Design is what makes one air- 
plane fly higher and faster than another. 
It makes one gun shoot farther and 
straighter than another. One tank hit 


harder than another. 


Design is what makes Powell Valves 
perform better and last longer in the 
a industrial tasks to which they are 


TH 


assigned. It is exemplified in the vast 
assortment of special valves built to do 
special jobs that make up the Powell 
Line. It is carried on by a corps of highly 


trained experts working with the most 


modern technical equipment available. Fig. 1503 
It will continue to represent the part Powell Class 150 pound Cast Steel Gate ‘ 
Valve with — — ——— screw 
; ; rising stem, and bolte anged two-piece 
that Powell has played and is still to yoke. Available in sizes 134° to 30” 
play in the forward march of Industry. The Powell Line includes Cast Steel Gate, , 


Globe, Angle and Special Design Valves 

especially adapted for the manufacture of 

toluol, aviation gas and synthetic rubber— 
Th e Wm. Powell © om pa n y valves designed and built for processes 
‘ where high temperatures up to 1400°F. are 
Cincinnati, Ohio encountered. 







July, 1942—A Gulf Publishing Company Publication 





Not just Petroleum Product Storage 


el ulad 


at Work 


Just as modern as the spheroid type of tank is Field Warehousing by Doug!as-Guardian, 
which converts petroleum products in tanks into collateral for bank loans. Investigate 


ield Warehousing Ay Douglas-Guardian 


FREE: New edition of “Financing the Modern Way” 


It's a new and larger issue of the pocket size booklet that completely describes Field 
Warehousing and Douglas-Guardian Service. Write for your copy TODAY. 


Douglas-Guardian Warehouse Corporation 


Nation-wide Field Warehousing Service 








DALLAS CHICAGO NEW ORLEANS 

Tower Petroleum Bidg. 100 West Monroe St. 118 No. Front St. 
Atlanta, Ga. Cleveland, O. Dallas, Tex. Los Angeles, Cal. 
Memphis, Tenn. New York, N. Y. Philadelphia, Pa. Portland, Ore. 





Rochester, N. Y.. San Francisco, Cal. Springfield, Mass. Springfield, Mo. Tampa, Fla. 














Brine Corrosion 5 


Oily Boiler Deposit 


TEST TUBES SAVE 
WATER TUBES 


Haering products and Haering service are directly stepping up war 
production. They control corrosion in boilers, condensers and engine cooling 
systems and all water equipment used in gasoline production, munitions, 
tanks and many other war products. 

Our ability to read water and our many glucosate correctives are doing 
active service in war industries. 

Send for booklets on scale and corrosion control, cooling waters, 
proportioning problems. 


WRITE FOR SAMPLE CONTAINERS AND DATA FORMS 
TO GIVE US A COMPLETE PICTURE OF YOUR PROBLEMS. 


Me Ch. 
Hot Water Scale 


D.W. HAERING & CO. INC. 


al A ee. a eg WATER” 


GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO, ee elk 





Glass Insulation 


sulations, resulting in a loss of insulat- 


Foamglas absolutely bars the passage 
of vapor, maximum efficiency is main- 
tained throughout the life of the con- 
struction. 

Other physical properties of Foam- 
glas offer added advantages for an in- 
sulating material. It will not rot, mold 
or decay. Since it is manufactured of 
an inorganic material, it is also vermin 
proof and odorless. It can be sawed and 
worked with ordinary tools. The mate- 
rial can be shaped for installing on 
T-irons for insulating ceilings by mere- 
ly rubbing it against the T-iron until 
a perfect fit is attained. It can be sawed 
much easier than ordinary wood. Foam- 
glas has a wide range of possibilities 
for use where both insulating value 
and structural strength are important. 
As an example of the latter, walls of 
Foamglas will readily support the in- 
sulated ceiling. 

Foamglas is manufactured by firing 
ordinary glass which has been mixed 
with a small quantity of pure carbon. 
At the proper temperature, the glass 
softens and the carbon turns into a gas 
which then acts upon the molten glass 
in such a manner that a “cellulated” 
product is obtained. By proper selec- 
tion of the glass batch, the type of car- 
bon, and temperature control, it is pos- 
sible to obtain hard vitreous slabs of 
Foamglas in which the cells are uni- 
formly small in size and entirely sealed 
one from another. 

This insulating material has been in 
the process of development since 1938. 
Its introduction marks the first time in 
the history of glass making that a 
“foaming” process has been used in the 
industry. Even in recent years, glass 
previously has been fabricated almost 
entirely by some combination of blow- 
ing, pressing, rolling or drawing. 

Foamglas is made by the Pittsburgh- 
Corning Corporation and is marketed 
exclusively in the low temperature insu- 
lation field by the Armstrong Cork 
Company. It is supplied in one easily 
erected board size, 12- x 18-inch in 
standard thicknesses of 2, 3, 4% and 6 


inches, 


Control Mechanism 


THE FOXBORO COMPANY 

The Foxboro Company, Foxboro, 
Massachusetts, has added an element of 
more prompt process control under the 
name, Hyper-Reset. 

This is not an instrument or a mech- 
anism, but ‘a control function, available 
in the newly-designed Model 30 Stabt- 
log Controller, for application where 
process-lag is considerable. Its impor- 
tance is demonstrated by tests in w hich 
Hyper-Reset consistently re-established 
process stabilization, following an upset, 
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ing efficiency. Since the structure of 
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Foxboro Hyper-Reset 


in one-quarter of the time, with only 
one-half the upset effect, as compared 
with a similar controller having only 
the usual reset. 

Hyper-Reset reduces the effects of a 
process disturbance by making initial 
temporary additional corrections, which 
are proportional to the rates of change 
of the measured value caused by the 
disturbance. The normal reset follows, 
establishing stabilization. But the sev- 
eral control functions carried out by 
Hyper-Reset are simultaneously and 
automatically adjusted. No tuning-in is 
necessary. No more than two process 
adjustments are required, proportional 
and Hyper-Reset. 


Cutting Tips 
AIR REDUCTION SALES COMPANY 

Air Reduction Sales Company, 60 
East 42nd Street, New York, has an- 
nounced two additions to its line of 
oxvacetylene flame cutting tips. The 
first, known as style 108, is ideal for 
working in close quarters. It is bent in 
an offset shape, to permit cutting along 
a line 21/32-inch from the vertical cen- 
terline of the torch head or barrel. This 
offset design meets the problem of cut- 
ting close to bulkheads, flanges or 
shoulders where the radius of the torch 
head would prevent alignment of the 
cutting orifice vertically over the de- 
sired line of cut. 
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Style 108 Acetylene Cutting Tip 
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The style 108 tip has milled flat sides, 
with two preheat flames, and is suitable 


tor either machine cutting or hand cut- 
ting operations. It is available at present 
in sizes Nos. 1 to 3, for cutting steel up 
to 114 inches thick. 

(he other new addition to the line is 
the tyle 139 straight tip with one pre- 
heat orifice, for certain machine or hand 
cutt'ig operations. This is a companion 
tip he recently announced style 119, 
Which carries two preheat orifices. Made 
In sizes Nos. 0 to 3, style 139 is par- 
ticularly adapted to splitting angle iron, 
Straivit-line cutting using a_ straight 
edge as a guide, or sheet metal cutting 
Operations, in which light preheat is de- 
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Plastic Tubing 
WARNER LEWIS COMPANY 

Warner Lewis Company, Whittier 
Station, Tulsa, is distributing Saran, 
which is now being fabricated into a 
flexible, semi-transparent tubing, resist- 
ant to water, gasoline, oils, chemicals 
and solvents. The tubing is being sub- 
stituted in many instances for copper, 
nickel, stainless steel and ceramics. 

The material from which this tubing 
is made is a vinylidene chloride resin 
developed by The Dow Chemical Com- 
pany. 

This thermoplastic is entirely unaf- 
fected by water and the only solvents 
exhibiting any effect on the plastic are 
the high oxygen-bearing oxides and 
ethers and certain of the chlorinated 
aromatic hydrocarbons. The extreme re- 
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sistance of the resin to most acids and 
metallic alkalies, concentrated or dilute, 
at room temperatures permits industrial 
applications heretofore thought to be 
impossible. 

Saran Tubing is available in sizes 
from ¥%- to %-inch o.d., in wall thick- 
nesses of .031- and .062-inch. Larger 
sizes and greater wall thicknesses will 
be available soon. The tubing will ac- 
commodate Parker standard tube cou- 
plings, S.A.E., and other flare type fit- 
tings. At normal room temperatures, the 
flaring can be done with standard cop- 
per tubing flaring tool. Any necessary 
cuttings or trimming can be done with 
a knife, scissors or file. Straight flare- 
type fittings made from Saran are now 
available. Tees, ells and other fittings 
are now in the process of manufacture. 
Saran has good machining qualities and 
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FREQUENTLY DIRECT-FIRED HEAT 
PRODUCES BETTER RESULTS... CHEAPER 


T installation costs, but operating 


costs, are the measure of profits. In 


recycling, the use of expensive high 


pressure superheated steam is eliminated 


by Alcorn direct-fired heat. This com- 


pany’s eighteen years’ experience in heater 


problems is available, free, for consultation. 


ALCORN COMBUSTION COMPANY 


SCHAFF BLDG., PHILADELPHIA 


LOS ANGELES 


HOUSTON 


SAN FRANCISCO 











will be available in round and hex stock. 

The %-inch o.d. size in wall thick- 
nesses of .031- and .062-inch has burst- 
ing pressure of 630 and 1840 pounds, 
respectively. 

Saran tubing is recommended for con- 
tinuous temperatures to 150°F., al- 
though a %-inch o.d. tube with .035- 
inch wall did not bulge or rupture when 
heated to 212° F. and subjected to 200 
p.s.i. air pressure for 13 hours. 

In demonstrating Saran’s resistance 
to fatigue, tubing was flexed through 
an angle of 15°, 1750 times per minute 
for 2,500,000 cycles without a failure. 

Saran is a poor conductor of heat, 
compared to metals, and can be used 
as electrical insulation. 

Listed below are some of the sug- 
gested uses of this tubing: oil lines for 
motors having central oil systems, gaso- 
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H-W Introduced 


—3 Years ago 


and Still 
the “LEADER! 


Bask THE MEN 
WHO OPERATE THEM! 








THE ONLY LEVEL CONTROLLER WITH 
STUFFING BOX 

NO. -eeet ses LEAKAGE 
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Information on all HANLON-WATERS Equipment 
available at representative nearest you 


HANLON -WATERS, INC. 


TULSA, OKLAHOMA 
New York, Chicago, Pittsburgh, Philadelphia, St. Louis, 
Denver, Les Angeles; Shreveport, La.; Fort Worth, 
Houston, Corpus Christi and Odessa, Texas. 
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Saran Tubing 


line lines for automobiles, tubing for 
recording devices and gauges, siphon 
tubes for acids, alkalies and organic 
materials, lead-in pipes for corrosive 
fluids, atomizer tubes, refrigerant trans- 
fer, electrical insulation, sight tubes, 
humidifier supply lines, air and water 
lines. 


Voltage Starters 
NELSON ELECTRIC MANUFACTURING 

COMPANY 

Nelson Electric Manufacturing Com- 
pany, 217 North Detroit, Tulsa, has an- 
nounced reduced voltage starters to be 
usedwith AC squirrel-cage motors to 
limit the inrush starting current, or to 
lessen the strain on the driven ma- 
chinery. 3 

The class 431‘motor starter is suit- 
able for applications in oil refineries, 
gasoline plants, pumping stations, where 
explosion resisting motor starters are 
desired. By means of an auto type trans- 
former the starting current demand is 
reduced, by reducing the voltage across 
the motor terminal during the acceler- 
ating period. Available in sizes from 
5 to 500 horsepower in 220, 440 and 
2200 volts. 

The class 431 oil immerced reduced 
voltage starter consists of a 5-pole start- 
ing contactor, a 3-pole running contac- 
tor, a control relay, a timing relay, over- 
load protection and a two winding auto- 
transformer. Enclosure tank is of heavy 
gauge sheet steel, electrically welded. 

All equipment is mounted on a frame- 
work as a complete unit, easily remov- 
able from the tank. All parts of the 
unit are immersed under at least 6 
inches of oil. 





Nelson Voltage Starter 
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All-Position Electrode 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenec- 
tady, New York, has announced an all- 
position, high-quality alternating current 
electrode, type W-26, extending the ad- 
vantages and convenience of high qual- 
ity a-c welding to both vertical and 
overhead positions. 

Alternating-current arc welding has 
already demonstrated its advantages for 
work in the horizontal and flat posi- 
tions. The W-26, developed after inten- 
sive research, fulfills a long-felt need 
for a vertical and overhead a-c welding 
electrode that would give a high-quality 
job from the standpoint of physical 
characteristics as well as easy operation, 
adequate penetration, and practically flat 
fillet contour. 

Type W-26 electrode complies with 


Steel 


VALV 


Cast and Forged 


Cast Iron VALVES 
—Standard and 
High Pressure 








Every Type Used in an 
Oil Refinery 


All Expertly Recondi- 
tioned and GUARAN- 
TEED to Perform Like 
New. 


No 
Delays 


immediate Delivery 


YOU SAVE 25% TO 40% 


Over Cost of New Valves 





For 8 years, a division of our 
plant has specialized in recondi- 
tioning valves for major oil com- 
panies and the U. S. Government. 
Our shops are equipped with the 
most modern and efficient tools 
and facilities for rebuilding valves. 
Every valve has been expertly re- 
ground, reseated, repacked and 
hydrostatically tested. GUARAN- 
TEED to give same service as new 
valves, 


DON’T DELAY, Order your valve 
requirements NOW and save 25% 
and more! We can also make im- 
mediate shipment of reconditioned 
flanges — ells — tees — and other 
fittings at savings of from 25% 
to 40%. Order TODAY. 


Brown-Strauss Corporation 


1446 Guinotte .... . Kansas City, Mo- 
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GE Electrode 


the requirements of the following speci- 
fications: A.W.S. Filler Metal Specifi- 
cation E6011; Navy Bureau of Ships 
Specification 46E3, Grade 3, Class 1; 
and the A.S.M.E. Boiler Code, Para- 
graph U68. 


By the use of this electrode, welding | 


shops and fabricators, who have hereto- 
fore needed to supplement their a-c 
welders with stand-by d-c welders for 
high-quality work in the vertical and 
overhead positions, will now be able to 
release these machines for fabrication 
work where d-c welding may be essen- 
tial. 

Type W-26 electrode compares favor- 
ably with the highest quality vertical 
and overhead welding characteristics 
available from reverse polarity direct- 
current electrodes. It provides a strong, 
forceful arc having good fusion, excel- 
lent penetration, and uniform character- 
istics free from arc blow. It is now 
available in 1/8- and 5/32-inch diame- 
ters; other sizes from 1/16- to 1/4-inch 
are expected to be available shortly. 
_ Welds made with this electrode of the 
9/32-inch diameter show the following 
average physical properties, the data 
being obtained from all-weld-metal test 
specimens in the “as welded” condition: 
Ultimate tensile strength, 72,000 pounds 
and yield point 60,000 pounds per square 
inch; elongation in 2 inches, 26, and 
reduction of area 46 percent. 


Carbon Black Output 
At Peak in 1941 


Carbon black production in 1941 
totaled 594,065,000 pounds, an all-time 
peak and an increase of 4 percent over 
the previous record output in 1940. Nat- 
ural gas burned in last year’s record 
Production amounted to 365,377,000,000 
cubic feet. Because of an increased pro- 
duct n of furnace blacks, which have 
a relatively high yield, the average yield 
of black in 1941 was 1.63 pounds per 
1000 feet of gas as compared with 1.54 
pounds in 1940, 


Steei Flooring 


io v Steel Flooring Company, 21 Mal- 
fetes ‘venue, Jersey City, New Jersey, has an 
a. ive folder, which is devoted to its 
folde open steel flooring and steps. The 

oncisely describes the principal pat- 


oes gratings and their applications, in- 
— = tabulation of safe loads for various 
floo, veights, and lengths of this type of 
— - and explains details of constructions 

‘thods of installation, together with 


Photographs of typical installations. 





VENSO. 








SUPPLY COMPANY 


SERVICE THAT 


GS OVETS THE MID-CONTINENT 





ACKED by the tremendous resources of the manufac- 


turers we represent, each the LEADER in its field . . . 


VINSON SUPPLY COMPANY with years of experience and 


ever awake to YOUR changing requirements is strategically 


located — maintaining adequate stocks at central points to 


insure YOU prompt service. Thus complying with the policy 


of the War Production Board, to conserve materials through 





Exclusive Representative 
throughout the 


Mid-Continent Area 


FISHER 


Automatic Controllers 


A Fisher Trained Engineer is 
always available at VINSON 
SUPPLY COMPANY and six 
Fisher Engineers travel out of 
the Tulsa, Dallas and Odessa 
offices giving a COMPLETE 
Sales and Installation Service. 
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elimination of needless duplication of 
stocks at individual refineries and 


gasoline plants. 
no 
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ll FISHER 


Automatic Controllers 


NATIONAL 


Pipe and Steel Tubes 


TUBE-TURNS 


Tees, Reducers, Flanges 
and Welding Caps 


CHASE 


“Antimonial 
Admiralty” 
Condenser Tubes 










Standard Brass 
Products 
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Thousands of Plants 


Use SMOOTH-ON 


as insurance against 
production delays 






































War efforts necessitate full-time oper- 
ation. Lengthy production delays due to 
repairs of equipment and pipe lines are 
too costly in valuable time to ke toler- 
ated. 

For insurance against such delays, be 
sure to keep a can of SMOOTH-ON 
No. 1 handy. With this many-purpose 
iron cement, you will be prepared to 
stop leaks in seams and joints, seal 
eracks in casings of pumps, valves, 
process apparatus, etc., and _ tighten 
loose parts of machinery and fixtures. 


SMOOTH-ON repairs do not require 
dismantling of equipment, nor the use 
of heat or special tools, and the results 
are lasting. In addition, SMOOTH-ON 
repairs avoid the necessity of waiting 
for replacement of parts which are 
difficult to obtain, as well as being 
quicker than other repair methods, 


F ee E 40-PAGE REPAIR 


HANDBOOK 


170 Diagrams and concise simple instructions 
for ingenious practical repairs to plant equip- 
ment and structures, The suggestions in this 
helpful manual will frequently save much 





valuable time and avoid the replacement of 


costly apparatus. Every engineer and main- 
tenance man should have a copy. Sent FREE 
if you fill in and mail the coupon, 


Send the coupon TODAY to be sure to 
receive your free copy. 


Get Smooth-On No. 1 in 
J-oz., 1-lb. or 5-lb. can or 
in 25-lb. or 100-lb. keg from 
your dealer, or if necessary 
from us. For your protec- 
tion, insist on SMOOTH- 
ON, used by engineers and 
repair men since 1895, 





SMOOTH-ON MFG. CO., Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK 


Do it with 
SMOOTH-ON 
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x BUSINESS NOTES x 


Bristol Names 
Research Director 


Charles A. Mabey has been named 
director of research activities of The 
Bristol Company, 
Waterbury, Connec- 
ticut. He has been 
physicist of the or- 
ganization for sev- 
eral years. 

He is a graduate 
of Harvard Univer- 
sity, where he did 
advanced work in 
physics and followed 
this with special 
studies at Massa- 
chusetts Institute of 
Technology. He has 
been associated in 
research work with 
International Communications Labora- 
tories, New York; Federal Telegraph 
Company of Newark, and with Mathie- 
son Alkali Works, New York. He is a 
member of the American Physical So- 
ciety. 





C. A. MABEY 


Kunzler Heads Elliott 
Tube Cleaner Activity 


L. A. Kunzler, who has been in the 
Tulsa office of Elliott Company, has 
been made field man- 
ager of the tube- 
cleaner department 
and will have head- 
quarters in the 
Springfield, Ohio, 
offices. After a _ pe- 
riod on development 
plans for tube clean- 
ers and cutting 
heads, he will devote 
the greater part of 
his time to contact- 
ing users of this 
equipment in refining 
plants and industrial 
power plants. 

He has been with the company since 
1935 and has been manager of the Tulsa 
office for four years. F. O. Wilson has 
been transferred from the Kansas City 
office to the Tulsa office. 

The company has established a new 
department of commercial research, 
which will be under the direction of H. 
Lee Sterry, whose experience in sales, 
engineering and market research has 
been with Warner & Swasey, Bullard 
Company, Barrington & Associates. J. 
P. Stewart, who has been with Elliott 
Company for 14 years, has been ap- 
pointed assistant director of this de- 
partment. 


L. A. KUNZLER 


Pritchard Enlarges 
Engineering Division 

J. F. Pritchard & Company, Kansas 
City, has enlarged its division of chem- 
ical designing, engineering and construc- 
tion, which is now in charge of Dr. W. 
W. Deschner, who has been head of 
the department of chemical engineering, 
University of Kansas. 

The emphasis placed on petroleum 
chemistry is directly due to the rapid 
developments in this field, according to 
officials of the company. This organiza- 
tion has long been active in the petro- 
leum, power and natural gas fields in 
connection with the design and installa- 





tion of compressor stations, dehydration 
plants, cycling and extraction plants, 
steam, diesel and gas power plants, 
cooling towers and similar equipment. 
Branch offices and representatives ar¢ 
maintained in industrial centers through- 
out the country. 


Monsanto Shifts 
Operating Personne! 


Monsanto Chemical Company, St. 
Louis, has set up the operating and re- 
search personnel of 
its Texas City plant, 
which will finish 
some of the raw 
materials for the 
synthetic rubber pro- 
gram. Osborne 
Bezanson is vice 
president and _ gen- 
eral manager of the 
Texas division. 

Herman I. Eckert, 
who has been plant 
manager of the or- 
ganic chemicals di- 
vision at Nitro, West 
Virginia, has been 
appointed plant manager at Texas City. 
Dr. Charles S. Comstock of the produc- 
tion staff of the Merrimac division, 
Everett, Massachusetts, will be produc- 
tion superintendent at Texas City. 

Eckert has been with Monsanto since 
graduation from Akron University in 
1922. He served first as a development 
compounder with the Rubber Service 
Laboratories, Akron, which is now the 
Rubber Service Division of Monsanto 
Chemical Company. Four years later he 
went to the Nitro plant and progressed 
through plant supervisor and operating 
superintendent to become plant man- 
ager in 1938. 

Dr. Comstock is a graduate of Yale 
University with a bachelor’s degree in 
1932 and a doctorate in 1935, when he 
joined the Monsanto organization as a 
member of the special engineering staff. 
In 1936 he became assistant department 
superintendent at the Everett plant. 

The changes were effective July 1. 


H. |. ECKERT 


Worthington-Gamon 
Elects Officials 


Harry C. Beaver has been elected 
president of Worthington-Gamon Me- 
ter Company to succeed the late E. T. 
Fishwick. Mr. Beaver is also president 
of Worthington Pump and Machinery 
Corporation. 

R. R. Anderson, treasurer and man- 
ager of Worthington-Gamon Meter 
Company has been elected vice presi- 
dent and director, as well as retaining 
his office as treasurer. 


Timken Maintains Field 
Engineering Facilities 

Despite curtailment of peacetime 
product manufacturing, The Timken 
Roller Bearing Company’s staff of field 
engineers is being kept virtually intact 
to engineer and service hundreds of 
new wartime applications in the various 
parts of the United States. 

The few field engineers who have 
been called to the home office to help 
in the company’s ’round-the-clock pro- 
duction of many new war items will 
assist in this work for the duration, 
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after which they will resume field en- 
sineering work in their respective di- 
visions. 


Haering Enlarges Sales 
and Service Personnel 


Along with an increase in space at 
its headquarters in the Engineering 
Building, Chicago, D. W. Haering Com- 
pany has made numerous additions to 
its sales and service staff in other cities. 
Arthur J. Grotsma has been made con- 
troller and Robert Seyl has been ap- 
pointed director of service. Ilya Stepan- 
off, Mitchell Stanislaus Sniegowski and 
Isabelle Luan, chemists, have been 
added to the laboratory staff. 

Jack Daggett, chemist, has been trans- 
ferred from the laboratory to the field 
éngineering department and John J. 
Meacher, field engineer in Cincinnati 
has been promoted to district manager 
of the new Cincinnati district offices. D. 
W. Harrington has been placed in 
charge of the Philadelphia offices at 
1200 Commercial Trust Building, with 
A. J. Levington and John C. McKeon 
operating under his direction. Dr. Leon- 
ard Elion has been added to the New 
York field staff and William Wagner 
has been placed in field’ service in 
Boston. 

John Banks has been placed in charge 
of the Pittsburgh office at 207 Invest- 
ment Building, 239-4th Avenue, and 
Brad Fogarty has been placed in the 
Central Pennsylvania field, 211 East 
First Street, Bloomsburg, Pa. Guy Hud- 
son has been placed in the Arkansas 
River Valley and Texas Panhandle 
areas, operating from Wylie, Colorado; 
John P. Warble has been added to the 
Chicago field staff and Lewis C. Hills 
has been placed in the Indianapolis ter- 
ritory. 

J. C. Dickinson has been assigned to 
field work in Jacksonville, Florida, and 
John D. Noyes has been assigned to 
field engineering in the Miami area. 


Wampler Is President 
of Carrier Corporation 
? Cloud Wampler, who has been execu- 
tive vice president of Carrier Corpora- 
tion, Syracuse, New York, has been 
elected president, following the death of J. 
Irvine Lyle. At the same time Edward 
lr. Murphy, senior vice president and 
one of the founders of the company, 
was elected a director. ] 
Wampler has been associated with 
the company since 1934. when he be- 
came a member of the board of direc- 
tors. Subsequently he served as a mem- 
ber of the executive committee and 
chairman of the finance committee. 
Prior to becoming executive vice presi- 
dent he was president of Stern, Wamp- 
ler & Company, Chicago. He was pre- 
viously with the Harris Trust & Sav- 
ings Bank, Chicago. 


De Laval Company Is 

Given Navy Award 

ins letter announcing the award of 
o — E” to De Laval Steam Tur- 
h ompany, Trenton. New Jersey, 


Se retary of the Navy Knox congratu- 
fates the workers and management upon 
tl significant contribution in indus- 
tri production toward winning the 
W During the first World War and 


* equently De Laval Company took a 
\“\'ng position in geared turbine pro- 
peliing equipment and pumps, and since 
© beginning of re-armament its activ- 
ias been increased to the utmost, 
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Continuous Operation, So Important 


At This Time, Aided by Amsco Alloy 


Operating under numerous handi- 
caps, exigencies of the War, demands 
even better performance than before 
in terms of minimized replacements 
and fewer shut-downs. 

The application of Amsco Alloy to 
stills, wherever possible, for castings 
that must resist corrosive gases and 
high temperatures is the best safe- 
guard against replacement and 
maintenance delays, as far as the 
refining end of the petroleum indus- 
try is concerned. 

We have reached a place where 
most refinery engineers know what 
elements, properly combined in a 
casting, are required to withstand 
still service. Amsco Alloy grade F-10 
satisfactorily meets most require- 
ments and there are other grades 
for specific conditions. 

Next to knowing what alloy is 
most suitable for their needs, the 
most important thing is a depend- 
able source of supply—a 
supplier that holds alloy 
formulae to exact specifica- 
tions; one that has the ex- 
perience and knowledge to 
employ foundry practices 
that will insure sound cast- 





BRAKE SHOE & FOUNDRY CO. 
Chicago Heights, Iinois 


AMERICAN MANGANESE STEEL DIVISION 
OF THE AMERICAN 


ings; and engineering ability to 
recommend designs that will make 
the most of the qualities offered by 
the alloy. 

We like to be thought of as such 
a supplier. Our 400,000 volt x-ray 
Laboratory, our broad facilities, the 
cooperation we have given refinery 
and construction engineers in design- 
ing parts that better resist thermal 
stresses and repeated business from 
still builders and refiners, qualify us 
as a dependable source of supply. 

The tube supports pictured here 
are typical of the steady flow to 
refineries of Amsco Alloy still parts 
such as tube sheets, brackets, hang- 
ers, burner nozzles, dampers and 
other parts. We should be pleased to 
have you put our dependability to 
test. Bulletin 108 tells the story of 
Amsco Alloy for all industries with 
problems of heat and corrosion. 












FOUNDRIES AT CHICAGO HEIGHTS, ILL.; NEW CASTLE, DEL.; DENVER, COLO.; OAKLAND, CALIF.; 
LOS ANGELES, CALIF.; ST. LOUIS, MO. OFFICES IN PRINCIPAL CITIES 
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Has Set A World Standard! 


Efficiency, Ruggedness and Long Life are 
the three outstanding and world recog- 
nized features of Layne Well Water Sys- 
tems. Those features are the result of 
more than sixty years of water producing 
experience, specialized engineering skill 
and ceaseless endeavor to build better 
pumps and wells. 


Thousands of Layne Well Water Sys- 
tems are now serving. and have long 
served leading industrial plants, railroads, 
irrigation projects and municipalities 
throughout the United States and the 
Dominion of Canada. Hundreds also, are 
in use in foreign countries throughout the 
world. 

Each Layne unit is designed and custom 
built to fulfill its particular task—the pro- 
duction of the largest quantity of water at 
the lowest possible operating cost. Various 
parts of the systems; pumps and compo- 
nent pump parts, motors, etc., are of stand- 
ard manufacture and dimensions. Thus, 
repairs or replacements, when required. 
may be made at minimum cost. Each sys- 
tem is completed as a unit, then thoroughly 
tested and delivered in operation. 


For literature showing superior construc- 
tion and engineering details, address, 


LAYNE & BOWLER. INC. 
Memphis. Tenn. 
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the total of orders now running into 
many millions of horsepower. The plant 
will be authorized to fly the Navy “E” 
pennant and employes will be privileged 
to wear the Navy “E” lapel insigne 
after the formal presentation cere- 
monies. 


Badger Company Is 
Given Navy Award 

The Navy E, a symbol of production 
achievement, was awarded to E. B. 
Badger & Sons Company, industrial en- 
gineers, at the Cambridge plant June 15. 
Captain W. D. Puleston, retired, repre- 
sented the Secretary of the Navy. Gov- 
ernor Leverett Saltonstall was the prin- 
cipal speaker. Cambridge, site of the 
Badger plant and Boston, headquarters 
of the company since its founding more 
than 100 years ago, was represented by 
Mayor John H. Corcoran and Maurice 
J. Tobin. 

The award was accepted by Erastus 
B. Badger, third member of the family 
to serve as president. 


Arcos Names West 
Coast Representative 

Victor Equipment Company, which 
has sales offices in Los Angeles, San 
Francisco, Fresno, Bakersfield, San Di- 
ego and Phoenix, has been named west- 
ern representative of Arcos Corporation, 
Philadelphia. The complete line of stain- 
less and alloy electrodes manufactured 
by the company will be distributed 
through the several sales offices along 
the Pacific Coast. 

York Enlarges Its 
Washington Office 

York Ice Machinery Corporation, 
York, Pennsylvania, has enlarged its 
facilities at Washington, which has been 
designated the National sales office and 
will serve as a direct factory branch, 
215 Investment Building. M. S. Lebair, 
former manager of the factory branch 
at Philadelphia, is manager of the new 
branch. 

The concern also has added a new 
downtown office in New York, which 
will be in charge of Alfred Christenson, 
former manager of the Brooklyn branch. 
This new factory branch, 100 East For- 
ty-second Street, will provide a central 
location for sales and service facilities 
in New York and the metropolitan area. 
This office will replace facilities for- 
merly located in Brooklyn. 


U. S. Stoneware Enlarges 
Tygon Plant Facilities 


United States Stoneware Company, 
through its Chamberlain Engineering, 
Ltd., unit, has purchased the business 
and plant facilities of the Lower Rub- 
ber Manufacturing Company, Ravenna, 
Ohio. The plant was built in 1938. The 
new plant will be used chiefly for the 
milling, calendering, extruding and 
molding of Tygon synthetic rubber ma- 
terials: Provision also will be made for 
production of Duralon, the synthetic 
resin with a furfural orthosilicate base, 
a substitute for hard rubber. 

The mechanical rubber goods line of 
the former Lower company will be re- 
tained and many new items will be pro- 
duced for chemical warfare service. The 
technical facilities and sales organization 
of the two companies will be merged. 
M. S. Lower, former president of that 
company, will remain as manager of the 
Ravenna plant, which will be operated 
as the Lower Rubber Manufacturing 
Division of the purchaser. 
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Henry H. Paris Buys 
Volcano Burner Company 

Henry H. Paris, 1121 Rothwell Street, 
Houston, Texas, has announced he has 
purchased the assets, 
name and patents of 
the Volcano Burner 
Company, 1808 
Lyons Avenue, 
Houston. The com- 
pany will continue 
to manufacture all 
types of Volcano 
products at the pres- 
ent address. 

Paris announced 
the company will ex- 
pand manufacturing 
facilities soon to in- 
clude industrial and 
refinery burners. The burners are made 
in many types and styles under trade 
— of Gulf State, Superior, and Bear 

at. 





H. H. PARIS 


Storage Fellowship by 
Pittsburgh-Des Moines 

Pittsburgh-Des Moines Steel Com- 
pany, Neville Island, Pittsburgh, has 
established a multiple fellowship on 
chemical containers and storage at Mel- 
lin Institute of Industrial Research, 
Pittsburgh. The senior incumbent of 
the fellowship is Dr. James Bert Gar- 
ner, a chemical engineer whose work 
has been largely in hydrocarbon chem- 
istry and technology. He is being aided 
by Ludwig Adams, a specialist in en- 
gineering materials, and welding and 
by R. W. Stuchell, research metal- 
lurgist. 

Scope of the investigation and its ob- 





ESPECIALLY RECOMMENDED FOR USE iN THE 
grt —_e “g. ts . 
Ve Lohe ae 


COPPER 
WEETENING 





COPPER 
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is preferred by leading re- 
fineries because of its high 
copper content, dependable 
uniformity and exceptional pu- 
rity and freedom from foreign 
and inert matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
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2g7\NTHE PRESENCE 
OF GRITTY OR CORROSIVE CONDITONS 


COLLAR 


7 COMPRESSION DRIVE PIN 
SET SCREWS ‘RING 


Leading operators have adopted DURA SEAL as the most ef- 
fective seal on the market today for gritty or corrosive liquids 
and gases. Applicable in standard stuffing boxes. Rotates with 
the shaft—no scoring of shaft. No sleeves needed. Friction 1/6th 
that of ordinary packings. DURA SEAL is meeting many difficult 
sealing requirements in Oil Refineries, Chemical Plants, Distil- 
leries, Paper Mills and general industries. 


WRITE TODAY FOR DURA SEAL BULLETIN AND 
SPECIFICATION BLANKS. 





DURAMETALLIC RY 2#CORPORATION 


KALAMAZOO 


7 MICHIGAN 











A MECHANICAL SEAL FOR 
DUR A SE A CENTRIFUGAL OR ROTARY 
PUMPS AND AGITATORS. 














The RECOVERY of VAPORS 


with SPECIAL REFERENCE 
to VOLATILE SOLVENTS 


By CLARK SHOVE ROBINSON 


Department of Chemical Engineering 
Massachusetts Institute of Technology 


MODERN LIBRARY OF 
CHEMICAL ENGINEERING SERIES 


The only book describing this phase of the 
process industries, it will be welcomed by all 
who need to understand the principles and 
applications of vapor recovery. 


CONTENTS: Introduction. Gases and Vapors. Vapor- 
ization. Liquid Mixtures. Distillation of Liquid Mix- 
tures. Condensation of Mixed Vapors. Rate and Ca- 
pacity. Adsorption. Adsorption of Mixed Gases. Rate 
of Adsorption. Recovery of Adsorbed Vapors. Adsorp- 
tion Apparatus for Solvent Recovery. Commercial Ac- 
tivated Carbon Systems. Solvent Recovery by Con- 
jensation at Constant Pressure. Condensation with 
-ooling Water. Cooling with Refrigeration. Heat of 
Vaporization in the Absence of Gases. Vaporization 
1 the Pressure of Inert Gases. The Gas under Natural 
irculation. The Gas under Forced Circulation. Ap- 
aratus Used in Forced Circulation of Gases. Solvent 
ecovery by Compression and Cooling. Solvent Re- 
covery by Scrubbing. Scrubbing Apparatus. Special 
(bsorbents. Extraction by Solvents. Appendix. Indexes. 


273 Pages Illustrated $4.75 
Send orders to the 


GULF PUBLISHING COMPANY | 


3301 Buffalo Drive, Houston, Texas 
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FOR INSULATION USERS 
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Sgr A MINERAL WOOL 
0.27 BTU PER HOUR* 


*information Circular $7166 U.S. 
Dep't. Interior, Bureay of Mines 
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AVERAGE 
‘HEAVYWEIGHT 


INSULATION 
0.51 BTU PER HOUR 


Of all widely used insulations for 


high-temperature service, Industrial <3 


Soatl 


Mineral Wool has the lowest co- 
efficient of thermal conductivity. 
Its millions of fibers entrap a maximum of dead air spaces 
. .. nature’s own best insulator. You can depend on the 


high efficiency of Mineral Wool Insulation. 


OTHER REASONS WHY 


LIGHTWEIGHT: . . Weighs only one-third to one-half 
heavyweight insulations. Easy to handle, easy to apply. 


PROMPT DELIVERY: ... Made from abundant domestic raw 
materials. Prominent producers can ship promptly from 
nearby stocks. 


ECONOMICAL: . .. Low first cost—low ultimate cost. No 
other insulation does so much for so little. 


Write today for data on Mineral Wool Insulation and for 
interesting quarterly Institute-bulletin “EFFICIENCY”. 


jNDUST 











and Cement form for temperatures 
from Sub-zero to over 1500° F. 








INDUSTRIAL MINERAL WOOL INSTITUTE 
441 LEXINGTON AVE.+ NEW YORK CITY 


FREE —Interesting quarterly-publication “Efficiency” 
sent upon request. Write or use coupon below. 
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jectives have been outlined by the spon- 
sor as follows: 

“Viewed by the company as an im- 
portant advance in its continuous re- 
search program, the Chemical Storage 
Fellowship will utilize the scientific re- 
sources of Mellon Institute in further- 
ing work on all bulk-chemical storage 
problems in industry, with special cur- 
rent emphasis on hydrocarbons such as 
petroleum, gasoline, and natural gas. Of 
particular urgency at present, it is 
stated, is the work of the fellowship 
staff on storage in the synthetic rubber 
industry, including the basic chemicals, 
butadiene, styrene, acrylonitrile, iso- 
butylene. 

“Regarding the general activities of 
the scientists on this Fellowship, J. O. 
Jackson, chief engineer of the company, 
points out that new advantages to 
Pittsburgh-Des Moines clients will ac- 
crue through the fellowship’s operation. 

“This broad and much needed re- 
search work will lead to research re- 
ports containing recommendations as 
to the most suitable types of contain- 
ers, the most appropriate materials of 
construction, and the proper tempera- 
tures and pressures for storage of liquid 
and gaseous commodities, also charts 
indicating the most economical storage 
conditions for various annual turnovers. 
The investigational findings will also 
include recommendations for linings and 
coatings for the protection of both con- 
tainers and substances being stored. 
The fellowship has available a large 
fund of scientific knowledge and chemi- 
cal and physical information which is 
accessible to our salesmen and custo- 
mers. Requests for advice on the stor- 
age of any material should be made to 
this company’s research department, 
which will arrange for the pertinent 
recommendation at once or after any 
necessary investigation.” 


International Nickel 
Resumes Mellon Research 


The International Nickel Company, 
New York, has resumed investigational 
work at Mellon Institute of Industrial 
Research, Pittsburgh, by establishment 
of an industrial fellowship that began 
operating on July 1. This fellowship is 
concerned with a comprehensive pro- 
gram of scientific research on certain 
problems in the chemistry and _ tech- 
nology of nickel, embracing particular 
attention to the preparation, properties, 
and uses of nickel compounds, espe- 
cially organic derivatives. 

Dr. John Gilbert Dean, a_ physico- 
organic chemist, is the incumbent of 
this fellowship. He received his profes- 
sional education at Brown University 
(Ph.B., 1931; M.S., 1932) and Columbia 
University (Ph.D., 1936) and has subse- 
quently had five years of experience in 
applied chemical research. 


Maintenance Chart for 
Electrical Apparatus 


Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, has 
compiled a maintenance check start for 
electrical equipment in industrial and 
central station use. It covers motors, 
controls, arresters, wiring fuses and 
transformers. A pasteboard chart suit- 
able for posting and carrying the fol- 
lowing instructions is available through 
Department 7 N: 
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Motors 


1. Keep windings, ventilating ducts, com- 
mutators and brush rigging clean. In dusty 
locations, blow out weekly; under se- 
vere conditions, daily. Do not use air 
pressure higher than 50 pounds. 


2. Lubricate regularly, carefully. Follow 
manufacturers’ instructions. Oil daily 
those motors that require it. Schedule 
definite oiling dates for the others. In 
dusty or damp locatoins, drain oil once 
a month and renew. Do not over-lubri- 
cate. It wastes oil, gets in windings and 
deteriorates insulation. 


3. Examine bearings. Check daily on 
heavily used motors; once a week on 
others. Check oil ring. Feel for high 
temperatures. Check for excessive end 
play. 

4. Check air gap between the rotor and 
the stator. Check weekly on motors that 
operate with excessive belt tension; 
others, once a month. Difference in 
width of gap indicate bearing wear 
which, once started, accelerates rapidly. 


5. Inspect brushes and commutators. 
Check daily on those motors in severe 
service; others once a week. Keep com- 
mutators smooth, with brushes seated 
perfectly. On carbon brushes use cor- 
rect grade to prevent excessive commu- 
tator wear and control arcing. 


6. Inspect all exposed motor leads. Check 
weekly, keep connections tight, free 
from oil and moistures, well insulated 
and protected. 


7. Inspect ground connections. Check 
weekly, keep tight in a good condition. 
These are important to safety of em- 
ployes and, in some cases, of current 
protective devices. 


Control Equipment 


(Includes magnetic switches, air and 
oil circuit breakers, controilers, com- 
pensators, etc.) 

1. Keep control equipment clean. Once 
a week, clean and blow out dirt and 
dust from starting switches, compensa- 
tors and air circuit breakers. Under un- 
usually clean conditions, clean out quar- 
terly or semiannually. Keep dirt and 
dust off high voltage bushings and ter- 
minals. 

2. Keep contacts smooth. Inspect heavily 
used equipment weekly, others once a 
month. File burned contacts smooth or 
replace. Do not lubricate contact sur- 
faces. 

3. Replace worn parts. Under severe con- 
ditions examine all equipment month- 
ly and replace all worn or burned parts; 
under normal conditions, semiannually. 
Keep adjustments correct. 


4. Keep electrical and mechanical connec- 
tions tight. Once a week inspect parts that 
vibrate. Look for loose connections, 
missing or loose nuts, and broken me- 
chanical parts. 

5. Keep oil at proper level and in good 
condition. Under severe conditions or 11 
dirty or damp locations, make a month- 
ly check of oil condition and oil level. 
Replace dirty or gummy oil. Keep level 
up to indicator. 


6. Check overload devices. Circuit break- 
er tripping points should be checke« 
monthly. Replace dashpot oil if thick 
and gummy. Keep orifices in plunger 
clear. Keep leather bellows soft ind 
pliable with neat’s-foot oil. Be sure that 
heater coils for thermal overload re'ays 











(Shop test view) 


Generator has convenient top mounted air cooler and enclosure for 


exciter and collector rings. Complete protection is provided against dust or 


acid fumes. 


Turbine is designed for 250 lbs., 475° F. and 28” vacuum; and two of 


these units are in operation at a large chemical plant in Virginia: 


MURRAY IRON WORKS COMPANY, Burlington, 


MURRAY 750 K.W. CONDENSING TURBO-GENERATOR 








SO MANY REFINERS USE 











The difference between the price of any oil burner and the value of the 
time and material it can save or waste is so great, it should be bought 








on one basis only—that of performance. 














And no argument we can advance in its favor can equal the simple fact 
that National Airoil Equipment is used by so many refineries throughout 
the Industry. 
















For over 30 years the National Airoil Burner Company has specialized 
in burners and combustion engineering, and this experience c 
enables us to furnish the burner best suited to your needs. 
Write us as to your combustion requirements—our engineers 












will advise you without obligation. 
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Characteristics of the 
Type SA. NATIONAL 
AIROIL BURNER 


. Exceptionally economical. 


NATIONAL ADH] BURNER 


. Complete atomization of very 


cheapest grades of oil and tar. 


. Operate continuously without clog- 


ging or cleaning. 


. Hold desired flame regulation 


with absolute precision. 


. Operate with low oil pressures 


and temperatures. 


. Internal mixing, steam atomizing. 
. Use extremely little steam for 


pumping, heating and atomizing. 






NATIONAL AIROIL BURNERS 
Shey must be (oe / 











COMPANY, INCORPORATED 
1254 East Sedgley Avenve 
a PHILADELPHIA, PENNA. PENNA. 
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GAUGING 

SAMPLING and TESTING 
TANK STRAPPING 
BARGE CALIBRATION 


All skilled services of CHAS. 
MARTIN & COMPANY are avail- 
able day and night. 


Specialized Equipment for crude 
classification and Gas Analysis. 


Dependable inspection and anal- 
ysis of all Petroleum products. 





oe | 


Chas. Martin & Company 


Inspectors of Petroleum 
Approved and licensed by New York 
Produce Exchange 


1215 DUMBLE STREET, HOUSTON, TEXAS 


Laboratories located at 


Houston, Texas Corpus Christi, Texas 
New Orleans, La. Jennings, La. 
Elizabeth, New Jersey 


New York Office: Produce Exchange Annex 





ENGINEERS WANTED 


Chemical or Mechanical, with minimum one 
year oil refinery plant operation or main- 
tenance experience. Require University En- 
gineering School graduate with basic knowl- 
edge principles fluid flow. To work on 
process flow sheets, equipment selection and 
general handling oil refinery Defense Con- 
tracts as assistant to senior engineers. No 
aliens or men engaged Defense work con- 
sidered. Opportunity up to individual. In 
reply state experience, education, draft 
status, salary expected. 


FOSTER WHEELER CORPORATION 
Room 2401, 165 Broadway, New York 








Petroleum Engineer desires a respon- 
sible technical position with a small 
independent refiner. 


Seven years broad experience with large con- 
tracting firms and a major refiner covering: 
construction, economic studies, refinery equip- 
ment, design, operation, process design (espe- 
cially distillation), process control and plant 
testing. 3-A classification, 28 years old. Desire 
to maintain a strict professional status with 
regard to publications and patents. 


Box No. 304 
c/o THE REFINER, Houston, Texas. 











FOR SALE... 15 3'' Crane 33XN 300 
Ib. Steel OSGY Flanged End GATE 
VAL (same as 33XR current Crane 
Catalog) list $220.00 less 31!/2-20-20 f.o.b. 
destination. Some never used; others 
slightly. Original from factory. 


co. 
Houston, Texas 


MARVEL VALVE REPAIR 
8316 La Porte Road 
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are the correct size. Check overload re- 
lay settings exery six months. 


Lightning Arresters 

1. Maintain ground connections. Inspect 
in early spring before the start of the 
lightning season. Check the condition 
and resistance of ground connections. 
Resistance should not be over 5 ohms. 
A buried water main provides good 
ground. Never run ground wire through 
iron or steel pipe unless wire and pipe 
are bound together. 

Wiring 

1. Keep wiring in safe condition. Ex- 
amine monthly where vibration exists. 
Keep lock nuts and bushings tight on 
conduit, cables and other raceways. 
Protect wire from oil and water. Keep 
open wiring tight, insulated and safe 
from mechanical injury. Inspect all wir- 
ing once a year. 

2. Check extensions and drop cords. Ex- 
amine every three months where use is 
heavy. Check closely where wire enters 
socket, plug, switch, etc. Replace or re- 
pair excess wear promptly. Keep drop 
cords away from nails, metal hooks, 
etc. Keep lamp guards in place. 

3. Keep switch, junction, fuse and panel 
boxes clean and tightly covered. In dusty 
locations clean out weekly. Keep covers 
and unused “knockout” plugs in place. 
Inspect monthly. 


Fuses 

1. Check size. Twice a year inspect all 
fuses to determine that circuits are not 
overfused., 

2. Keep fuse clips clean and tight. Check 
connections to prevent overheating and 
breakdown. 

3. Maintain refillable type fuses. Replace 
charred casings. Keep fuse assembly 
tight. Refill with links at the same rat- 
ing as the casing. 

4. Keep fuse and switch cabinets tight. 
Prevent escaping sparks when fuses 
blow by plugging unused knockouts. 
Always keep doors tightly closed and 
secured. 

Transformers 

1. Keep oil in good condition. Test an- 
nually to determine dielectric strength. 
If less than 18 kilovolts in standard 
tester, recondition oil. 

2. Maintain oil and proper level. Check 
oil level every three months. Replace 
leakage and evaporation loss promptly. 

3. Prevent excessive temperatures. Test 
operating temperatures of fully loaded 
transformer once a month, Temperature 
should not exceed 90° C. 


Laver Is American 
Management Director 

S. E. Lauer, president of York Ice 
Machinery Corporation, York, Pennsyl- 
vania, has been elected a director. of 
the American Management Association. 
He will serve three years. 


Diederich Joins 
Lonergan Company 

A. L. Diederich, Jr., who has been 
with Barrett Company, has been ap- 
pointed assistant to the president of 
J. E. Lonergan Company, Philadelphia, 
manufacturer of safety valves, pressure 
gauges and pressure-control appliances. 


Rockwell Heads Gas 
Appliance Group 


W. F. Rockwell, president of Pitts- 
burgh Equitable Meter Company and 





Merco Nordstrom Valve Company, 
Pittsburgh, has been elected president 
of the Association of Gas Appliance and 
Equipment Manufacturers. 

For several months past he has been 
director of production for the Maritime 
Commission, Washington. He is also a 
member of the executive committee of 
the Army and Navy Munitions Buoard 
and the War Production Board material 
requirements section, 


Steinkraus President 
of Bridgeport Brass 


Herman W. Steinkraus, who has been 
vice president and general manager of 
Bridgeport Brass Company, Bridgeport, 
Connecticut, has been elected president 
of the company. He will continue as 
general manager. 


Sanborn Heads Allegheny 
Ludium Tool Steel Sales 


E. E. Sanborn has been appointed 
manager of tool steel sales of the Alle- 
gheny Ludlum Steel Corporation in the 
Cleveland territory. 


Process Control 


The Foxboro Company, Foxboro, Massachu- 
setts, has issued a bulletin, No. A-330, which 
is devoted to its method of control in proc- 
essing, known as Hyper-Reset. This is a 
control function, rather than an instrument, 
available in Model 30 Stabilog Controller, for 
application where process-lag is considerable. 





REFINERY ENGINEERS 


Excellent opportunities for several capa- 
ble oil refinery engineers, with old 
established engineering concern. Should 
have technical education, with a 
thorough knowledge of refinery equip- 
ment and processes. Salary commensu- 
rate with experience and capabilities. 

Application should be made by letter, 
giving age, nationality, outline of previ- 
ous business experience and educational 
background, present salary, salary de- 
sired, and references. Include recent 
photograph. Ernest Owen, E.  B. 
BADGER & SONS COMPANY, 75 Pitts 
St., Boston, Mass. 














If you need dependable Turbine re- 
pairs in a hurry, call us. We are com- 
pletely equipped to repair and dy- 
namically balance turbine rotors and 
any High Speed rotating elements in 
our modern shops. 


25 Years Successful Experience 
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